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Leasing adds to your working capital and profits. 


WHY NOT 
LEASE? 


A positive method to make extra profits in 1956. 


A five-year lease uses, average $5,016.00 corporate 
dollars, against an $11,000.00 installation. 


Holden Type 401 Marquenching Unit » 
FOR EXTRA PROFITS 


This installation is in one of the large tractor plants where work 
is quenched from an electrically heated carburizing furnace and 
by hot salt quenching. The user is obtaining RC hardness values 
of from 63 to 67 with substantial improvement in gear perform- 
ance. In actual field tests these gears, hot quenched, have a 
life expectancy of approximately 2’ times conventional oil 
quenching and tempering. 


Holden Type 401 and View of Electric Pit Furnace 


A 750-lb. charge is cooled in approximately 5 minutes with no 
greater temperature rise than from 5°—10°F., depending on the 
temperature used. In this installation, therefore, the power con- 
sumption is the power used on the motor driven pumps which 
use 1.11 KWH per hour for the three pumps under full load with 
450-gallons per minute velocity. 

This method of quenching, therefore, eliminates fire hazards 
from inflammable oils plus producing an improved article which 
has been heat treated with better gradient between case and core. 


Flame Characteristics and Fire Potential with Heavy Charge 
Quenched in Oil 
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EDITORIAL 
X-rays and Heat Treating 


Our cover picture and our lead feature article in this issue tie 
in with an important recent anniversary. It has been just a little 
over 60 years since Conrad Roentgen discovered X-rays and thereby 
shattered the complacency of the 19th century physicisis who were 
smug in their belief that all great truths were then known. 
Roentgen’s discovery ushered in an age of scientific progress 
which has continued down to the present day and which has 
opened up new vistas to radioactivity, nuclear physics, chemistry, 
electrons, cosmic rays, radio and television—and has made many 
important contributions to the techniques of heat weating. 

X-rays are useful for industrial applications in a variety of ways. 
For diffraction—when X-rays of proper characteristics and in- 
tensity strike a metal specimen they interact with the atoms to 
produce secondary rays. Angular positions and intensities of the 
secondary rays can be interpreted to reveal the crystal structures 
of metals and the identity of constituents. This, of course, is of 
basic importance to the metallurgist and heat treater. For radio- 
graphy,—when X-rays of proper characteristics and intensity strike 
a specimen, they pass through to produce a negative picture on 
photographic film which shows density variations throughout the 
material. This technique is used as a means of inspection to detect 
flaws in castings or welds and the locations of internal parts. 
Finally, in crystallography,—X-rays ave used to study grain struc- 
ture and phase relationships as related to alloys and other ma- 
terials. Here again the heat treater has found a useful tool for 
the study of raw materials and the results of treatment. 

In this issue, Dr. Robert Ogilivie’s article (page 2) explains some 
of the applications of X-rays to the heat treating industry, and our 
next issue will continue with some other material on this subject— 
all showing how the invention of the X-ray just sixty years ago 
has proved to be one of the world’s great historic events by pro- 
viding many solutions not only to man’s vital problems of health 
but also to some difficult metallurgical and heat treating problems. 
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APPLICATION OF X-RAYS 
TO THE HEAT TREATING INDUSTRY 


< bmg RIGID requirements imposed by the consumer 


in the past few years have caused considerable 


interest in the application of x-rays to industrial prob- 
lems. There also has been considerable technological 
advancement in x-ray equipment so that many com- 
plex problems are now a routine analysis. 

he basic fundamentals of x-rays have a wide ia- 
dustrial application. The purpose of this article is 
to illustrate several x-ray techniques to a few existing 
industrial problems. 


By ROBERT E. OGILVIE 
Assistant Professor of Metallurgy 


Massachusetts Institute of Technology, Cambridge, Mass. 


The x-ray techniques may be divided into two cate- 
gories: 1, X-ray Fluorescent Analysis; and 2. X-ray 
Diffraction Analysis. From the x-ray fluorescent analy- 
sis it is possible to determine the elements present 
in a specimen and the diffraction analysis gives in- 
formation in regard to the phases present in the speci- 
men. Therefore, with the application of these two 
methods, considerable information may be obtained 


about the specimen. 
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Figure 1—Schematic Sketch of a Fluorescent Analysis Unit. 
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Figure 2—Fluorescent Pattern of an 18-4-1 Tool Steel 


X-ray Fluorescent Analysis 
It is now possible, in special cases, to measure the 
fluorescent radiation of elements from atomic number 


13 (aluminum) through the rest of the atomic table. 


X-ray fluorescent analysis depends on the fact that 
elements in a specimen will emit their own characteris 
tic radiation when the specimen is irradiated with 
particles (electrons) or x-rays of sufhcient energy. The 
technique for analysis of x-ray Huorescence is unique 
because of the small number of lines in the spectrum 
and the method may be applied to elements present 
in large amounts. The emitted characteristic (second. 
wry) radiation is measured by means of a spectrometer. 
The purpose of the spectrometer is to extract and 
measure the intensity of the radiation of a particular 
element from the polychromatic radiation emitted 
from the specimen. Figure | illustrates schematically 
the flat crystal reflection method for analyzing the 
secondary radiation. The analyzing crystal will diffract 
only the characteristic wavelength \ at the angle » 
according to the usual Bragg equation, n A = 2 d sin 9, 
where n is the order of diffraction and d the inter- 
atomic spacing of the diffracting planes. 

One of the most pressing problems that fabrication 


plants have today is the identification of various types 
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Figure 3—Calibration Curves for Silver Plating on Copper. 





ol alloys. With the application of the x-ray fluorescent 
method one is able not only to make a quantitative 
analysis of the alloy but also to make a quick classifica- 
tion. The method has had good success in classifying 
certain types of stainless steels. In particular to deter- 
mine whether the stainless is stabilized with colum- 
bium or titanium or to check if molybdenum is 
present as one would expect in a 316 or 317 stainless. 
To make such a qualitative check requires but a few 
minutes, but to make a quantitative check requires 
the use of suitable standards. With a suitable calibra- 
tion curve a quantitative determination would still 
require but a few minutes. Figure 2 shows a typical 
recording of an 18-4-1 tool steel. The position of the 
lines identify the elements present and the intensities 
are a function of the amount of the elements present. 

Fluorescent analysis may be used on solids, liquids 
or powders and finds application in many unique 
problems. The determination of the plating or clading 
thickness may be obtained simply by this technique. 
For example, Figure 3 illustrates how the characteristic 
copper radiation is attenuated by an increasing silver 
layer. The silver layer not only absorbs energy from 
the primary radiation, which is exciting the copper, 
but also absorbs the secondary copper radiation. This 
dual absorption makes it a very sensitive technique 


for determining the thickness of silver. 


X-ray Diffraction Analysis 


From the x-ray fluorescent analysis one is able to 


determine the elements present in 


wavelengths. In the diffraction analysis Q is a constant 
and the random grains of the specimen will have 
crystallographic planes of different spacing (d) which 
will diffract at different angles of 9. 
two of the commercial diffraction units now available. 


Figure 4 shows 


In a multiphase system each phase will diftract its 
own particular pattern. If there are many _ phases 
present the interpretation of the composite pattern 
becomes very difficult. This is especially so if the 
individual phases present are of a complex structure. 

There are many cases of particular importance in 
the heat treating industry where x-ray diffraction can 
be used to a great advantage. The presence of retained 
austenite is a very important item in the case ol 
dimensional stability and wear resistance in tool steels. 
The determination of retained austenite by metal- 
lographic means is usually quite difhcult but it may 
be observed by x-rays when present as low as | percent. 
Figure 5 illustrates a diffraction pattern of an as 
quenched 18-4-1 tool steel with about 40 percent re- 
tained austenite and about 15 percent carbide. The 
diffraction lines are very broad because of the micro- 
stresses in the martensite. 

One other very important feature of x-ray diffraction 
is that it is the only non-destructive method of meas- 
uring residual stresses. This is a very important con- 
sideration in the case of hardened gear teeth, bearing 
races and shot-peened materials. If there is a residual 
surface stress it will act to change the lattice spacing 
of the material. When the lattice spacing is changed 
the diffraction lines are shifted. The high angle lines 





the specimen. With the application 
of x-ray diffraction one can deter- 


mine the nature and structure ol 











the phases present in the specimen. M BASES bare 





Che basis of x-ray diffraction anal- 


ysis is that each phase will have its Bis 





own characteristic diffraction pat- 


tern and this diffraction pattern 


acts as a set of finger prints. 

















The x-ray diffraction pattern dil- 
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Figure 5—Diffraction Pattern of an as Quenched 18-4-1 Tool Steel. 
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Figure 4—Two of the Commercial Diffraction Units (a) Norelco, (b) General Electric. 


are more sensitive to a given strain as is seen by 
differentiating Brage’s Law: 
d 
tan 9 
d 
that is, for a given lattice strain the greater will be 
the shift (/\ 9) of the diffraction line the larger the 
» Value. By selecting a high angle line and measuring 

















the spacing of the planes parallel with the surface ol 
the specimen and the spacing of the planes at an 
angle y from the surface, it is then possible to calculate 


the stress acting in the surface of the material. 
This outline by no means covers the possible ap- 
plications of x-rays to metallurgical problems. It does, 


however, illustrate a few important aspects that are 


being applied in the industrial field today. 
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HEAT TREATING AIRCRAFT FASTENERS 


By THOMAS A. DICKINSON 
West Coast Reporter 


Y MEANS of a new dual heat treating setup, 

Cooper Precision Products of Los Angeles is hard- 
ening and tempering threaded fasteners for aircraft 
in such a manner that the parts undergo negligible 
dimensional changes and require a minimum amount 
of cleaning prior to electro-plating. 

Che setup is said to be “dual” because it essentially 
comprises two complete heat treating lines—each hav- 
ing its own hardening and tempering furnaces with 
built-in quench units and an endothermic generator, 
all of the Ipsen make. As indicated by an accompany- 
ing diagram, the only common components of both 
lines are two washer units. 

Duplicate heat treating facilities make it possible 
for the company to maintain some production in the 
event of a breakdown. That is an important item, 
because purchasing agents in the aircraft industry have 
a marked tendency to favor vendors who can make 
on-schedule deliveries with optimum consistency. 

In addition to eliminating scale and minimizing 
dimensional changes in parts, controlled atmosphere 
hardening and tempering furnaces in the dual setup 
have the advantage of being operatable on a semi- 
automatic basis—which necessitates the use of labor 
for the sole purpose of loading and unloading furnaces 
before and after respective hardening and tempering 


operations. 
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The Tocco induction heater shown here is used to produce forging 
temperatures in bar stock, used in making some of Cooper's largest 


fasteners, 
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Fasteners to be heat treated are manually loaded in controlled atmos- 
phere furnaces. 


Phe carburization or decarburization of metal sur 
faces is avoided in operating the furnaces by keeping 
the generator gas in balance with the carbon content 
of parts being treated. ‘This is accomplished by ad- 
justing the gas and air mixture introduced in each 
endothermic generator so as to regulate the generator 
dew point. Because most of the steel used by the com- 
pany is of aircraft quality (4037, 8735, and 8740 types 
being most prominent) , a dew point of 20° F. to 30° F, 
is commonly used in the hardening furnaces while 
a dew point of 30° F. to 40° F. is most often main- 


tained in the tempering furnaces. 


Ordinarily, Cooper fasteners are treated in batches 
weighing about 100 to 200 pounds cach. Each batch 
is loaded in a basket which is specially designed for 
Ipsen furnaces, and then the basket is manually pushed 
into the heating end of a hardening furnace. Auto- 
matic controls next take over, producing a specified 
temperature for about an hour and either air cooling 


or oil quenching the parts as necessary. 
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lhe parts are manually removed from the quench 
ing end of the hardening furnace, after which a roller 
conveyor may be used to facilitate their transfer to a 
washer unit in which quenching oil can be removed. 
The washer unit has a sealed tank which gives maxi 
mum heating efficiency and a higher solution tem- 
perature—simultaneously eliminating fumes and pro- 
viding radiation for better drying. Electrical immer 
sion heaters and mechanical agitators permit use of 
the washer with a high degree of efficiency. 


Following an electrically-timed washing interval, 
accumulations of oil are skimmed from the washer 
and rollers are used to transfer the basket of parts 
to a tempering furnace—which is loaded, automatically 
controlled,’ and unloaded like a hardening furnace. 
For a bright finish, a protective atmosphere is used 
above 400° F. 


Following controlled atmosphere heat treatments, fasteners can be 
electroplated without first being pickled. 


\s soon as they are adequately tempered, the parts 
are rapidly cooled in the furnace’s integral quench 
tank—which, of course, has a protective atmosphere 
to prevent oxidation. Then the basket carrying the 
parts is manually removed from the furnace and taken 
to the second Ipsen washer unit. 


Exact duplication of hardening at relatively great 
depths is thus attained because the transfer period 
from heating zone to quench is always equal, and 
because the oil temperature and its rate of flow can 
be held constant from load to load. No oxidation 
takes place because parts at elevated temperatures in 
any of the four furnaces are protected by a controlled, 
oxygen-free atmosphere (which is obtained with the 
two 500 cfh endothermic generators) . 


Prior to the installation of the new dual heat 
treating setup, tempered fasteners had to be pickled 
before they could be silver or cadmium plated. Now, 
because they are scale-free, they may be plated as 
soon as they are removed from the second Ipsen washer 
unit. 
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SCHEMATIC DETAILS OF COOPER PRECISION PRODUCTS’ DUAL HEAT 
TREAT SETUP 
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It was also necessary at one time to machine critical 
dimensions on most parts after they were hardened 
and tempered—all of which tended to minimize the 
quality of the fasteners. Such post-heating work is 
now essential in only a few cases where near-zero 


tolerances must be maintained. Zee 
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For extreme case hardness where distortion from heat pre- 
sents a critical work factor, the revolutionary new process 
that is explained in this handbook will greatly reduce finish- 
ing costs. 


Send for your free copy today! 
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HARDENABILITY OF TITANIUM ALLOYS 


INCE it has been demonstrated that titanium alloys 

may be heat treated to high strength levels, the 
question of the depth of hardening of titanium alloy 
grades has become of major importance. This is espe- 
cially true in applications such as airframe forgings, 
where uniform high strength is desired throughout 
the section. 

To evaluate hardenability, the titanium metallurgist 
naturally turns to the Jominy end quench test which 
has proved so useful in the steel industry. However, 
the Jominy test becomes less clear cut and more dil- 
ficult to interpret when it is applied to titanium alloys. 

The reasons are: 

1. Titanium alloys do not quench to full hardness 
except under unusual circumstances so that an 
aging treatment after quenching is necessary to 
obtain useful data from Jominy bars. Considera- 
ble work has already been done to establish op- 
timum cycles for mechanical properties, but to 
evaluate hardenability thoroughly, a rather com- 
plete study of quenching temperatures and dil- 
ferent aging temperatures and times is desirable. 

2. The correlation betwéen hardness and strength 
in titanium has proved disappointing. In addi- 
tion to hardness, therefore, microtensile samples 
cut along the Jominy bars are desirable to provide 


more precise hardenability data. 


Rem-Cru C-130AM 
C-120AV_ (6 


alloys which show excellent combinations of strength 


(4 aluminum 4 manganese) 


and aluminum 4 vanadium), two 
and ductility in the heat treated condition, were tested 
in Rem-Cru’s laboratories with a series of Jominy bars 
which were subjected to a variety of quenching tem- 
peratures and aging cycles. 

The 


quenched 


resulting Jominy curves for C-130AM, 
1450 1500F, C-120AV, 
quenched from 1600 and 1750F, are shown above. 
C-130AM 


in sections up to 6” to a hardness of Rockwell C-42 


from and and 


These indicate that can be hardened 
minimum or a tensile strength of at least 170,000 psi. 
Rem-Cru C-120AV can also be strengthened to this 
level, but the hardenability data indicate that this 
grade is more shallow hardening. This is to be ex- 
pected in view of the relatively small amount of beta 
phase available in the latter alloy for effective harden- 
ing. How 


influencing properties has yet to be determined. Rem- 


critical the amount of this may be in 
Cru is continuing its study of hardenability to attempt 
to pin point the effects of quenching temperature, 
changes in chemistry, and other variables. Meanwhile, 
the data obtained to date are presented for the prelim- 
inary consideration of the design engineer who is in- 
terested in the improved properties which can_ be 
provided in titanium alloys by simple heat treatments. 
i 


Source: Rem-Cru Titanium, Ine. 





TENSILE STRENGTH & HARDNESS VS DISTANCE FROM QUENCHED END G-i20 AV & G-IS0AM JOMINY 
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Call Your Distributor 


A PHONE CALL to your distributor (listed 
below) will bring fast delivery of Barrett Standard 
Anhydrous Ammonia in cylinders. 


COLORADO 

Denver: Mine & Smelter Supply Co. 
1422—17th Street P.O, Box 5270 
Terminal Station 
Tel, Keystone 3111 

CONNECTICUT 

West Hartford: The Christian Peter- 
ven & Son Co, P.O, Box 247 
26 Brook Street, Tel. ADams 3-1244 

FLORIDA 

a a yy D, W. Anderson 
P, Box 1346 (Mailing Address) 
615 “Bast = Street 
Tel. EI 28. Nights, Sun. & 
Halide: L 83-1161 

Miami: Columbia Chemic al t. Svvoly 
Co. P. O, Box 967, N, 
Fourth Court, Tel 
Nights, Sun, & Holidays PL 9- 883 

Tampa: Food Equipment & Supply 
Co, P.O, Box 422. 1809 Second Ave, 

GEORGIA 

Macon: The Anderson Chemical Co., 
Inc. P. O, Box 1424 
1620 Waterville Road, Tel, 2-7962 

ILLINO 

Chimago: Westland Engincering Sup- 
ply Co, 58 West Jackson Blvd, 
Tel. Harrison 7-0760 

IOWA 

Burlington: McKesson& Robbins, Inc. 
West Central District Office, 100 
North 4th Street. P. O. Box 591 
Tel. Plaza 4-4603 

Cedar Rapids: McKesson & Robbins, 
Inc, Cedar Rapids Divis ion, 

900 Second Street, S. EB. 
Tel. 4191 

Ottumwa: J. W. Edgerly a 
120 West Main Street. Tel. 

Sioux City: McKesson & Robbins, 
Inc. Sioux City Division, 308 Pearl 
Street, Tel, 5-7931 

KANSAS 

Wichita: Reid Supply Co., 306 West 

Second Street, Tel. Amherst 7-1232 
KENTUCKY 

Henderson: P, B, & S. Chemical Co, 
1100 North Adams Street 

Louisville: Griffin Chemical Co, 

528 Franklin Street 
LOUISIANA 

New Orleans: Sam Reisfeld & Co, 
403 Queen & Cre ~~) 5 aes 
Tel. Canal 8801-02 

MAINE 

Portiand: Acme —— ting Co, 
46 Market Stree 
Tel, 5-0011 

MARYLAND 

Baltimore: Leidy Chemicals Corp, 
920 South Eutaw Street 
Tel. Mulberry 5-2200 

MASSACHUSETTS 

Attleboro: Reynolds & Markman, Ine, 
88 Union Street 

Springfield: The Chemical Corp 
54 Waltham Avenue 
Tel. Republic 9-5601 

West Springfield: Barker Chemical 
Co. P.O, Box 173. 101 Circuit Ave. 
Tel. RE 3-1007 

Worcester: Brewer & Company, Inc. 
Industrial Chemical Division 
45 Arctic St 

MICHIGAN 

Detroit: Eaton Chemical & Dyestuff 
Co, 1490 Franklin Street 
Tel. Woodward 2-5216 

MINNESOTA 

St. Paul: Lyon Chemicals, Inc. 
2305 Hampden Avenue 
Tel. Midway 6-1351 
SOURI 


: Abner Hood Chemical 
wy-! North Montgall Avenue 
Tel. Chestnut 3621-3622 
Louis: McKesson & Robbins, Inc, 
a Division, 904 Landreth 
Building. 320 North 4th Street 
Tel. Maine 2083 
St, Louis: G. 8. Robins & Co, 
126 Choutcau Avenue 
Tel. Main 1-5155 
ASKA 


Omaha: McKesson & Robbins, Inc. 
Omaha Division. 902 Farnam Street 
Tel. Atlantic 5000 


NEW JERSEY 
Paterson: Lotte Chemical Corp. 
109-—Sth Avenue, P.O, Box 2488 
Tel. Mulberry 4-0704 if no answer 
Saddle River 1-2224 
Paterson: Seaboard Industries 
195 Keen Street 
Paterson; Wollen Chemical & Supply 
Co, Wait Street & Sixth Avenue 
P. 0. Box 1659. 
Tel, Armory 4-2800 
NEW YORK 
Albany: Albany Laboratories, Inc, 
67 Howard Street 
Tel. Albany 14-6388 — 4-1747 
Brooklyn: Tex-Ite Products Corp. 
8385 Flatbush Avenue 
Tel, BU 2-811 
Buffalo: Senmnastiel Chemicals, Inc, 
211 Hertel Avenue, 
Tel. Delaware 5314 
New York: N. H, Heyman, Inc, 
168 East 91st Street 
ATwater 9-0259 
New York: E M. rgeant Pulp & 
Chemical Co, | Dey Street 
Tel. WOrth 2-4340 
Poughkeepsie: Duso Chemical Co., 
Inc, P. 0, Box 665, nS Fair- 
view Streets. Tel: 53 
Rochester: Wm, B. Durty Carting Co, 
62 Scio Street 
Tel. Hamilton 9640 
Syracuse: Gleason Materials & Equip- 
ment Co,, Inc, 424 Heffernan Bldg. 
205 Harrison Street 
NORTH CAROLINA 
Charlotte: American Cyanamid Co. 
3333 Wilkinson Blvd. 
Tel. Charlotte 7721 
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Cleveland: The Harshaw Chemical Co, 
1945 East 97th Street 
Tel. Cedar 6300 
Cincinnati: The Harshaw Chemical 
Co, 6265 Wiehe Road 
Cincinnati; Wirthlin-Mann Co. 
P, 0. Box 56, 1930 Dana Avenue 
. Redwood 1-6890 
HOMA 


Oklahoma City: Rex Engineering & 
Sales Co. 2735 N.W. 10th Street 
P. 0. Box 5141 
Tulsa: Vaughn Chemical Co, 
1102 Kast 3rd Street 
Tel. wane 2-8211 
PENNSYLV. NIA 
Altoona: we estern Pennsylvania Chem- 
ical Co., Inc, P. O. Box 703 
4125-41 Sixth Avenue 
Tel, 9438, 9459, 2-2698 
Pittsburgh: Thomas Knoch 
244 Bascom Strect 
Tel. Wellington 1-0777 
RHODE ISLA 
Providence: T. H. Baylis Co, 
42 Gano Street 
TENNESSEE 
Memphis: The Lilly Co, 
466 Union Avenue 
Tel. 8-3137-8-9 
TEXA 
Dallas: Chas, H. Platter & Co, 
Texas Bank Building 
Tel. Central 879 
El Paso: George 8. Thomson Co., Ine. 
6l1l- - 5 North Campbell Street 
Tel. 3-4471 
Houston: Gok ismith-Sanders 
756 M & M Building. 
Tel. Capitol 7-9171 
San Antonio: Interstate — ‘0. 
P. 0. Box 4497, Station * 
411 North Medina hy 
‘AH 


Salt Lake City: Mine & Smelter Sup- 
ply Co, 121 West 2nd Street, South 
P. 0. Box 1348. Tel. 3-2791 
VIRGINIA 
Richmond: Phipps & Bird, Inc. 
P. 0. Box 2- Vv, 303 South 6th St. 
Tel. 3-9163 
WEST VIRGINIA 
Charleston: B. Preiser Co., Inc. 
P. 0. Box 
wisc 
Milwaukee: Benlo Chemicals 
1967-25 South 89th Street 
Tel. Spring 4-6000 
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SERVICE 


PROMPT DELIVERY of a reliable product 
is always desirable. And when delivery 
Pons and reliability are backed up by both _ 
Green Cap! your local dealer and a nationwide service 
: force, your service is doubly good. 


THIS IS WHAT you get when you order 
Barrett Brand Anhydrous Ammonia. 
Not only do you get a product made by 
America’s largest producer of high-purity, 
extra-dry Ammonia, but you get service 
from a local distributor. 


YOUR LOCAL DISTRIBUTOR is an 
NITROGEN independent firm whose livelihood 

depends on his personal service to you, 
backed by the staff, experience and 
facilities of Nitrogen Division. He can 
help you solve any technical problems 
you may have. He will also provide 
you with the type of service you want. 
Call him today! 


NITROGEN DIVISION 


iifexe| 


atcualiae) 








40 Rector Street, New York 6, N. Y. 


Hopewell, Va. * Ironton, Obie * Orange, Tex. 
Omaha, Neb. 
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ULTRASONICS FOR 
THE METAL TREATER 


Since the end of World War II, ultrasonics has prob- 
ably inspired more really new and practical industrial 
developments than any other single physical phenom- 
enon. Consequently, it is now being used for such 
diverse tasks as the detection of hidden flaws in mate- 
rials, the homogenization of milk, the cleaning olf 
metal parts, the acceleration of chemical reactions, 
the precipitation of industrial smoke, the precision 
machining of extremely brittle substances like glass, 
the treatment of arthritic diseases, and the painless 
drilling of holes in dental patients’ molars. 

Yet, despite a number of interesting potentialities, 
it has thus far found virtually no practical applications 
in the metal treating field. 

Ultrasonics is a generic name for sound waves or 
mechanical vibrations which are pitched so high that 
they are inaudible to the human ear. Such sounds 
have frequencies ranging from about 18,000 to over 
5,000,000 cycles per second (whereas audible vibrations 
have frequencies of about 10 to 18,000 cycles per 
second), and they may be generated with a number 
of conventional noisemakers—such as whistles, tuning 
forks, and sirens. However, most commercial ultra- 
sounds are currently produced with electrostrictive 
and magnetostrictive transducers. 

\n electrostrictive transducer is a quartz or equiva- 
lent piezo-electric crystal. If properly energized with 
radio-frequency current, it may produce an ultra- 
sound with any obtainable frequency by rapidly ex 
panding and contracting. 

\ magnetostrictive transducer is a coil with a ferro 
magnetic core, which undergoes rapid variations in 
length when the coil is energized with radio-frequency 
current. It is not practical for the production of ultra- 
sounds with frequencies of more than 100,000 cycles 
per second, but is extremely useful where it is neces- 
sary to generate low-frequency ultrasonics with op- 
timum power. 

Ultrasound has been a natural phenomenon since 
the beginning of time. For example, the lowly bat 

with his notoriously poor eyesight—has long been 
an unerring aerial navigator because he is able to send 
out high-pitched squeaks and identify obstacles to 
flight by listening to the echoes that return to his ears. 

However, the most advanced human scientists were 
unaware of the existence of ultrasonics until about 
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By JOHN STARR 


Engineer Research Associates 
Los Angeles, Calif. 


a century ago; and ultrasound was generally regarded 
as nothing more than a laboratory curiosity up to 
the turn of the present century, 

Many practical uses lor ultrasound were evolved 
between 1900 and 1940 (for instance, the first ultra- 
sonic equipment for the detection of submerged enemy 
submarines was conceived and tested in France during 
World War I); but, for some curious reason, ultra- 





A metal specimen is contact scanned with one of the older ultrasonic 
test instruments. 


sonic devices in general failed to capture the imagina- 
tion of practical men prior to the beginning of World 
War II. 

One of the most interesting things about ultrasound 

from the metal treater’s viewpoint, at any rate—is 
the fact that it can be used to concentrate heat energy 
more effectively than any other type of power now 
being generated by mankind. Norman Barnes of 
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Cross-sectional views of materials, such as the one shown here, are 
now being obtained with ultrasonic test instruments. The longest 
white line represents the upper surface of a part. Other lines and 
dots show where echoes were produced by lower surfaces and flaws 
within the part. 


General Electric Company emphasized this point at 
a recent meeting of the American Institute of Chemical 
Engineers by stating that it is possible to concentrate 
a kilowatt (or almost one horsepower) of ultrasound 
in an area only one centimeter square—which is about 
ten times the concentration of power in a white-hot 
tungsten lamp filament. 

In view of limitations on the dimensions of ultra- 
sonic transducers which are now available, it seems 
unlikely that ultrasound could compete with gas and 
electric furnace facilities where large areas must be 
heated. However, there is every reason to believe that 
ultrasonic devices can greatly exceed the performance 
of gas torches and induction coils where localized 
heating effects are indicated. 

From a general industrial standpoint, ultrasound 
is probably most important at present where intense 
agitation is required—as in cleaning metal parts with 


detergent solutions, accelerating chemical reactions, 


preparing emulsions with such immiscible fluids as 


water and oil, etc. In such circumstances, it can be used 
with almost 100°) cficiency because—due to the acous 
tical properties of materials—little energy can escape 
from the media being agitated. Even the air above a 
fluid retainer will reflect energy back into a solution 
if the latter is being agitated with ultrasonic waves of 
a proper frequency. 

Since their amplitude is such that they can figura- 
tively be described as “accelerations without motion,” 
high-frequency vibrations can agitate a solution much 
more rapidly than would conventional mechanical 
movements generated with a relatively large amount 
of power. Their effectiveness is attributable to the 
fact that they generate extremely large localized pres- 
sures by rapidly forming and fracturing cavitation 
bubbles—thus expelling the gases that limit the wet- 
ting action of fluids. 

In the metal treating field, ultrasonic agitators—of 
the types now being produced by Brush Electronics 
Company at Cleveland and Massa Laboratories at 
Hingham, Mass.—should be especially useful in remov- 
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A typical immersion scanning setup for ultrasonic testing. 


ing scale and other foreign matter from parts with 
rather small, inaccessible details; also, in reducing 
time requirements for surface treatments such as 
anodizing. 

Ultrasonic test instruments have to date found few 
(if any) applications in metal treating plants. How- 
ever, thanks to a new development which will be 
discussed presently, this situation may soon change. 

The basic ultrasonic test method at present closely 
resembles the echo-navigation technique which is em- 
ployed by bats. First, an ultrasound with the fre- 
quency that can most readily be propagated through 
a test specimen is generated. If no flaws are present, 
the impulse penetrates the test spec imen and is echoed 
back to its source by a secondary medium such as ai 
or a wood tabletop; otherwise, of course, it is echoed 
by the gas or foreign matter that comprises the flaw. 
Then, in any event, the echo is amplified and used 
to produce a visual signal on the face of a cathode 
ray tube at a point which is proportional to the dis 
tance between the surface of the test specimen and 
the place where the echo was produced. 

As it was initially developed, this procedure was 
an extremely effective method of locating both lange 
and small flaws deep within materials that could not 
be tested with X-rays. However, the data obtained 
did not indicate the size and shape of cach flaw; nor 
did it indicate the existence of defects close to the 
surface of a test specimen. Moreover, since it was 
necessary to hold a quartz crystal in close contact 
with the surfaces of materials being tested, it was 
impossible to use ultrasound to inspect artic les that 
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IF YOU WERE PLANNING TO | 
DOUBLE OR TRIPLE PRODUCTION 
WOULD YOU DUPLICATE YOUR 
PRESENT EQUIPMENT? 


Automotive Parts Manufacturer 
Installed Third Unit In Same Plant 


--- BECAUSE --- 


Continuous Direct Fired Annealing Furnace— 
Has low cost initial investment factor, 

Does a huge amount of work—3,000 pounds 
per hour. 

Requires small hearth area—35 square feet, 
Brings work to heat rapidly—shafts weighing 
3 lbs. each heat to 1400 degrees F. in 15 minutes. 
Utilizes open construction of Industrial Heating 
Equipment “U” Link Type Belt to heat entire 
piece evenly, 

Operates economically — maximum fuel con- 
sumption is 2,000 C.F.H. of 1000 BTU gas, 
Reduces parts to desired temperature instantly 
by means of a spray type cooler. 


SEND FOR BULLETIN 15 DESCRIBING 
THIS EQUIPMENT 


“CIRC-AIR” 


INDUSTRIAL HEATING EQUIPMENT COMPANY 
3570 FREMONT PLACE 
DETROIT 7, MICHIGAN 
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A tiny metal part, which could not be satisfactorily cleaned by con- 
ventional means, is immersed in a small ultrasonic agitator which 
contains a standard detergent solution. 


lacked relatively smooth and uniform surfaces. 

Now these deficiencies have been eliminated. It is 
possible to test parts with extremely irregular surfaces 
and to obtain a life-sized or magnified pictorial view 
of each and every flaw by using an immersion scanning 
technique that has been developed by ElectroCircuits, 
Inc., at Pasadena, Calif. 

There is no need to bring a piezoelectric crystal in 
contact with the surfaces of a test specimen because 
both the specimen and the crystal are immersed in 
water, which serves as an ultrasonic conductor, Some 
energy is reflected when ultrasound, thus projected, 
first comes in contact with the upper surface of a test 
specimen; but that merely provides a pictorial refer- 
ence line, which indicates the relative position of the 
upper surface on the face of a cathode ray tube. 

Further, because the water-immersed crystal can be 
rapidly moved back and forth over a test specimen, 
a complete cross-sectional view of the material (rather 
than a graphic indication of each internal flaw) can 
be obtained. 

Extremely fine details regarding such things as the 
surface grain in a hardened steel part can be visualized 
—not only because echoes obtained in scanning limited 
areas can be magnified, but because the output of the 
piezoelectric crystal is frequency-modulated so that it 
can simultaneously send and receive ultrasound, Older 
ultrasonic test instruments could not preduce the same 
details because they had to send and receive impulses 
and echoes alternately—at a rate of no more than a 
thousand impulses per second. Zan 
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Want Fast Tool Stee! Service ? 


SEE YOUR BETHLEHEM DISTRIBUTOR 


Whether you want to order a quan- 
tity of tool steel, or merely a short 
bar, or just would like a bit of advice 
about the correct method of heat- 
treatment, you’re sure to find your 
Bethlehem tool steel distributor anx- 
ious to be of service. 

Prompt service is your distribu- 
tor’s middle name. He makes it a 
point to know your city like a book 


—its background, its people, its in- 
dustry. He knows what grades of 
steel you are most likely to need, and 
in what quantities. And so he keeps 
large stocks of Bethlehem tool steel 
on hand, in a virtually endless variety 
of types, all of them ready to goat a 
moment’s notice. 

If you would like bars cut to spe- 
cial length, or if there’s a tricky 
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phase of metallurgy or some other 
tool-steel problem troubling you— 
again, your distributor is at your 
beck and call. He’s a real friend. 
They don’t come any better. It will 
pay you to get to know him. 





Right Or Wrong In 





Editor’s Necte: 7/is department presents, in eae hh issue, 
a round-up of day to day in-plant problems and how 
they were handled by management. Each incident ts 
taken from a true-life grievance which went to arbitration, 


Sources of these cases will be give n upon reque st. 











Are Employees Who Have Been On Layoff For Five 
Months Entitled To Vacation Pay? 


What Happened: 

When the company lost a big contract, it began 
laying off employees. Some of the layoffs lasted from 
5 to 7 months. Ten of these employees came back to 
their jobs in June when the regular vacation season 
started. When vacation notices went out, these em- 
get their notification. When they 


te] 


ployees did not 
complained, the management told them they were not 
entitled to one because they hadn't worked con- 
tinuously lor a year, having been on layoff lor over 
5 months. The employees disagreed. They admitted 














being on Jayoff but they didn’t lose their status as 
employees. They still had seniority, they said, and 
layoff didn’t negate any of their rights. We are there- 
fore entitled to our vacation. ‘The Company countered 
with another “no”. In fact, the management argued, 
“Our policy on vacations supports our position”, 
That policy read: “Each employee who has been in 
the service of the company continuously for one year 
will receive one week's vacation and when in the 
service of the Company continuously for 5 years will 
receive two weeks’ vacation with pay”. The word 
“continuously”, the company maintains, means “un- 
interrupted” service and as these men were “inter- 
rupted” on a layoff, they are not entitled to vacation. 


Was the Company: RIGHT []) WRONG [j 


What Arbitrator A. R. Marshall Ruled: 


“By the Company's own statement, it has interpreted 
‘service’ to mean continuous work by an employee 
for one year without layoff being counted. The Com- 
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pany’s interpretation would lead to startling con 
sequences. A layoff of one day would mean (techni- 
cally) that an employee would not get paid vacation 
for the year. Those in line for two weeks of vacation 
pay would suffer more because of the five year service 
requirement. ‘To me, the word ‘service’ is taken to 
refer to seniority status rather than to being on the 
payroll of the Company or its equivalent. After careful 
consideration of the facts and arguments as presented 
by the parties, I make the following award: 

The workers’ grievance is hereby sustained. The 
recalled employees whose seniority status was main 
tained during the period of their lavotls are entitled 


to vacation pay.” 


If A Plant ls Da:naged By Flood, Must Management 
Pay Employees Who Come To Work But Are Sent 
Home Because The Jobs Have Been “Washed Out*’? 


What Happened: 

On a rainy Friday night, a flash flood and high 
winds damaged the factory. For two days, Saturday 
and Sunday, emergency crews worked through the 
nights to repair the damage so the plant could be in 
operation on Monday morning. But to no avail. On 
Monday morning, 500 employees reported for work 
and were told to go home and not come back until 
notified that the plant was ready to operate. The 
500 workers, through their Union, filed a grievance 
for + hours “reporting pay” on the grounds that they 
were not notified not to report lor work. ‘The Com- 
pany’s policy on this issue read: 

“Employees reporting for work without having been 
notified by the Company shall be guaranteed a mini- 


” 


mum of four hours’ work or four hours’ pay . . . 

The Company refused on these grounds: 1. This 
was an act of God and we are therelore not responsible 
for the situation. 2. We couldn't notify employees 
anyway because we had no clerical staff available to 


(Continued on page 30) 





























WELL NOBODY ToLD 
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FASTER, LOWER COST 


FOR ALL 


No other device approaches Ajax 
neutral salt bath efficiency in 
hardening steels .. . low carbon, 
high alloy, stainless, high-carbon 
high-chrome, high speed types... 
because only Ajax protects the 
work so effectively from atmos- 
pheric effects. 

All air is “sealed out.” A film of 
salt protects the work up to the 
instant of quenching... keeps the 
surface clean. Scaling, pitting, 
carburizing and decarburization 
are avoided. 


LOW COST — First cost of equip- 
ment is only 1, to 14 that of any 
other production hardeningsystem! 


RAPID HEATING—Heating cycles 
from 4 to 6 times faster than in 
radiant type furnaces assure 
greater production in less time. 
Distortion is negligible. 


UNIFORM RESULTS—Uniform 
physical properties result from 
uniform bath temperatures... 

and, in the Ajax furnace, a 
temperature variation of less than 
5°F is held throughout. Smaller 
equipment in less space produces 
a given output. Unskilled labor can 
handle the entire process. 


ADAPTABILITY—Selective heat- 
ing is easily obtained by immers- 
ing only that portion of the work 
to be hardened. A unique method 
for hardening gear or sprocket 
teeth is to spin them in salt, 
immersing only the teeth. 


WRITE FOR Ajax Catalog 116B, 


also list of documented case 
histories of hardening installations. 


SEND your specimen parts to the 
Ajax Metallurgical Service 
Laboratory for treatment. 

No cost or obligation. 


Full hardness with no decarburization (even under microscopic 





) of silicon 


steel gears is obtained by a 


machine tool producer in this Ajax salt bath installation. 


5400 staves A Day 


COMPLETELY 
Fact MECHANIZED 
HARDENING 
4-pound spline 
shafts loaded 4 
shafts to a fixture, 
and up to 10 fixture loads at a time, 
are hardened at 1550°F. in a mechan- 
ized Ajax salt bath furnace. They are 
automatically quenched in water fol- 
lowed by a nitrate salt draw at 600°F. 
The Ajax furnace has operated day in 
and day out 24 hours a day for over 
a year without interruption. 


workw Less Space 


Aircraft landing 
gears of SAE- 
4340 steel up to 
62” long are 
hardened in Ajax 
salt bath furn- 
aces by immers- 
ing them vertically in baths 75” deep. 
Over 800 pounds of work are proc- 
essed per hour . . . Great space 
savings afforded by treating pieces ver- 
tically. Austenitizing furnace, requires 
less than 70 square feet of space. 








H U TG REN 


Good carving knives 
need exceptionally 
hard, tough cutting 
edges . . . and these 
blades of 440 stain- 
less steel have them! 
150 Ibs. of work per 
hour, or 5400 blades 
per day, are handled 
in a single Ajax salt 
bath furnace by one 
unskilled operator. 


No Rejects 


On a run of 30,000 

rock bits hardened 

with Ajax salt bath 

furnaces, not one 

was rejected. Bit life 

was increased 4 to 5 

times by comparison with a previous 
hardening method. Plain carbon steel 
rather than costly alloy steel is used . . . 
480 Ibs. an hour are treated in a bath 
with working dimensions of only 36” x 
11” x 36”! Hardness never varies more 
than 1 point from Rc52. 


electric SALT BATH furnaces 


World's largest manufacturer of electric heat-treating furnaces exclusively 


AJAX ELECTRIC COMPANY, 940 Frankford Ave., Philadelphia 23, Pa. 


Associate componies: Ajax Electric Furnace Corp.; Ajax Engineering Corp.; Ajax Electrothermic Corp. 
in Canada: Canadian General Electric Co. Lid., Toronto, Ont. 
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ALLIED 


New Lindberg electric furnace 
with CORRTHERM element at 
Allied Metal Treating Corpora- 
tion, Kenosha, Wisconsin. This 
furnace is used 24 hours a day, 
6 days a week, for carbonitriding, 
clean hardening pinion gears, 
hardening crank shafts after car- 
burizing and carburizing small 
gears and shafts. 


EKLUND 


Installation of new Lindberg fur- 
nace with CORRTHERM electric 
elementat Eklund Metal Treating, 
Inc., Rockford, Illinois. Furnace 
used 24 hours a day, 7 days a 
week, for carburizing gears and 
machine tool parts, carbonitrid- 
ing sheet metal screws and auto- 
motive parts, and hardening and 
tempering bolts. 


PERFECTION 


Lindberg electric furnace with 
CORRTHERM element just in- 
stalled at Perfection Tool & Metal 
Heat Treating Company's Lom- 
bard, Illinois plant. This furnace 
is being used 24 hours a day, 6 
days a week, for carbonitriding 
and carburizing parts for auto- 
motive and farm implement in- 
dusiries. 





COMMERCIAL HEAT-TREATERS QUICK 
TO ADOPT LINDBERG ELECTRIC 
CARBONITRIDING FURNACES WITH 
NEW CORRTHERM HEATING ELEMENT 


It is significant that commercial heat-treaters, always in the lead in the 
acceptance and development of better heat-treating methods, have been 
among the first to appreciate the revolutionary advantages of Lindberg’s 
newly announced CORRTHERM electric heating element. 

Recent Lindberg CORRTHERM-equipped furnace installations in 
plants of three leading midwestern commercial heat-treaters are shown 
on the opposite page. , 

Where electricity is the preferred source of heat Lindberg furnaces 
with CORRTHERM provide to the fullest degree the versatility and 
dependability required in efficient commercial heat-treating. Ideal for 
carbonitriding, they are readily applicable to other processes —carburiz- 
ing, carbon restoration, bright hardening or annealing, and normalizing. 

Whether your heat-treating operations are commercial or captive pene athens bp lana dinwrerager pr apes teers 

¥ heating element fills the furnace with walls of glowing heat. 
large or small, the CORRTHERM element in Lindberg electric furnaces Note also that CORRTHERM is conveniently hung from simple 
offers you these exclusive advantages: brackets requiring no complicated connections or construction. 


Low voltage—operates at extremely low voltage. No leakage CORRTHERM is an exclusive Lindberg 


Cer eres HOR. : : development created in Lindberg labora- 
Atmosphere Circulation—eclements act as baffle to direct circula- tories by Lindberg metallurgists and engi- 
tion of convection streams. neers. To find out how its advantages can 
Safety—extremely low voltage eliminates shock or short hazards. be applied to your heat-treating processes 


Durability—watts density at all time low. Element practically consult your nearest Lindberg Field Repre- 
indestructible. sentative. (Look in classified phone book.) 


LINDBERG ENGINEERING COMPANY 


2466 West Hubbard Street, Chicago 12, Illinois 
Los Angeles Plant: 11937 Regentview Ave., at Downey, California 





Installation of CORRTHERM elements in Installation of Lindberg CORRTHERM- Safety! Extremely low voltage makes 
one of two large rotary furnaces justerected equipped carburizing pit-type furnace in CORRTHERM elements completely safe. 
in the field by Lindberg’s associate plant of Lindberg Steel Treating Co., Let operator or work load bang it if they will. 
company, Lindberg Industrial Corporation. Melrose Park, tl. Neither element nor operator will be hurt, 
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Apprentice Course 

The services of the International Correspondence 
Schools’ Cooperative Training Division and Educa- 
tional Research Division are available, without obliga- 
tion, to all member firms contemplating development 
or revision of training programs, through the Cooper- 
ative Training Agreement now in effect with the 
Metal Treating Institute. 

An example of the Scranton, Pennsylvania institu- 
tion’s approach in developing specific courses to meet 
specific needs is the MTI Heat Treater Apprentice 
Course, comprised of 29 instruction units in the fol- 
lowing sequence of studies as developed some months 
ago for the Institute. The number following the text 
title indicates instruction units in the particular 
phase. 

Industrial Economics 

Industrial Safety 

Elements of Arithmetic 

Fractions 

Decimals 

Weights and Measures 

Ratio and Proportion 

Powers and Roots 

Elementary Chemistry 

Geometric Measurements 

Formulas 

Engineering Mechanics (4) 

Properties of Materials 

Measuring Instruments (2 

Metallurgy of Lron 

Metallurgy of Steel 

Metallurgy of Non-Ferrous Metals 
Introduction to Heat Treatment 
Hardening and Tempering 

Heat Treatment of Iron and Steel Castings 
Heat Treatment of Iron and Carbon Steels 
Heat Treatment for Case Hardening 
Heat Treatment of Tools and Dies 
Heat Treatment of Non-Ferrous Metals 
Foundry Chemistry 

A Metal Treating Institute member recently in- 
quired about the minimum educational background 
necessary for most of the heat treating and metallurgy 
subjects of the Heat Treater Apprentice Course. 

School officials have advised that any ICS course 
requires at least a sixth grade education and that 


all courses include all necessary prerequisites to insure 
that the study material may be fully understood. 


There are occasions when an individual who does 
not have at least a sixth grade education, but who 
has practical experience over an extended period ol 


time, can successfully complete an ICS course. 


if the student has studied elsewhere, or if the firm’s 
training director feels that the employee has sufficient 
practical experience, prerequisites can be bypassed. 
In such cases, ICS requires transcripts of subjects 
studied and grades received from acceptable educa- 
tional institutions, or a letter or certification from an 
authorized official of the firm indicating assumption 
of full responsibility for the prerequisites. 


1956 Spring Meeting 
The Hotel Roosevelt, New Orleans, Louisiana, has 
been selected as the site of this year’s Annual Spring 
Meeting of the Metal Treating Institute to be held 
on April 30, May Ist and 2nd. 


A complete program is being planned of sufficient 
variety so that a balance between technical interests 
and social enjoyment will be attained. 


Official reservation blanks for The Roosevelt and 
information about New Orleans will be sent to all 
members within the next month. 


Panel Member 

Last month, one of the members of the MTI, Fred 
Heinzelman, Jr., was honored by being selected as a 
panel member for the technical session of the joint 
meeting of the New York chapter of the American 
Society for Metals and the New York chapter of the 
American Society of Tool Engineers held in the Hotel 
Victoria. The panel was composed of the following 
people: Technical Chairman: W. G. Pfaff of Latrobe 
Steel Co.; and panelists Dr. S. G. Fletcher, Director 
of Metallurgy at Latrobe Steel Co.; H. U. Erston, 
Chief Mechanical Engineer at Induction Heating 
Corp.; and Fred Heinzelman, Jr. of Fred Heinzel- 
man & Sons. 


The subject of discussion was the heat treatment 
of tool steels and the effects of mill practice, tool 
design and commercial heat treatment upon the 
finished tool. 


(Continued on page 22) 
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The SPEED QUEEN Story... 





Carburizing Production Increased with 


Fark KASE 5-C 


| PROBLEM | Speed Queen Corp. of Ripon, Wisconsin, 
planned a 400% increase in the production of Speed Queen 
Automatic Washers. 


More capacity, more production—about 4 times that of 
before World War Il—was the basic problem facing the 
heat treat department. Most of this increase must be in 
carburized parts. 


Problem two was extremely limited floor space. With 
the existng building, only 16 x 24 feet of floor space was 
available for furnaces, controls and quench tanks. 


MLZUIED 22 different washing machine parts. Steel B-1113, 
C-1213, SAE 1020. Case depths .010-.028” required. One 
typical part is a B-1113 “double end pinion”. Required 
case depth .028”. Others are toggle levers, plates, rollers, 
etc. Case depths desired are .010” and up. Parts shown at 
the right. 


| SOLUTION | Speed Queen installed two electric liquid 
carburizing furnaces containing Park Kase 5-C and one 
tempering furnace using Park Thermo-Quench Salt. Only 
64 square feet of the 224 available was required. Park Kase 
5-C at 1650°F produced high quality carburized cases from 
.010 to .028” as required. Oil quenched parts are cased 
.028” in 2 hours at 1650°; .010” in 30 minutes. Water 
soluble Park Kase 5-C permits parts to be easily washed 
completely clean. Speed Queen reports a complete absence 
of rejects and reworks as well as much lower costs. 


*Park Kase 5-C is a liquid salt bath carburizing compound. 
It is water soluble, combining ease of cieaning with rapid 
carburizing rates. PKS-C is equally effective for light case, 
high dragout work and long cycle, deep casing applications. 


* liquid and Solid Carburizers * Cyanide, Nevtral, 
and High Speed Steel Salts + Coke + Lead Pot Carbon 
* Charcoal * No Carb * Carbon Preventer * Quenching 
and T. ing Oils * Drawing Salts * Metal Cleaners 

* Kold-Grip Polishing Wheel Cement 


PARK CHEMICAL CO. 
8074 Militory Avenve © Detroit 4, Michigan 


Send Free Bulletin Describing Park-Kase 5-C 
Park technical lab has facilities to run samples of 
your products. We would be glad to suggest a 
solution to your problems without obligation. 


Position 











State 


re tht See 
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Facilities of... 


COMMERCIAL HEAT TREATERS 


can cut YOUR costs 








WRITE FOR the MTI booklet called: 


“STRATEGIC USE of OUTSIDE HEAT TREATING FACILITIES 
CAN CUT COSTS.” 


An MTI commercial heat treater is located near 
you and is ready to serve your needs by per- 
forming “Custom-tailored” heat treating oper- 
ations. 

Because all members of the MTI are special- 
ists with complete service facilities centralized 
in one plant, they are equipped to offer you a 
variety of heat treating processes—atmosphere 
hardening, carburizing, nitriding, annealing, 
cyaniding, etc. 

For example, Fig. 1 shows an installation of 
a shaker hearth furnace with a continuous auto- 
matic quenching tank and a conveyor to a 
washing machine. 

Fig. 2 illustrates a gas flame hardening unit 
featuring accurate temperature control and using 
two semi-circular gas manifolds mounted on 
movable carriages with 20 or more burner heads. 

A further example of versatile and depend- 
able equipment found in a commercial heat 
treating plant is seen in Fig. 3. The specially 
designed furnace conveyor belt carries over 35 
lbs. per sq. ft. in normal service and sometimes 
as much as 5000 lbs. are loaded on it with pieces 
ranging from 4 Ib. to 100 Ibs. and temperatures 
up to 1650°. 

Possessing such equipment together with 
many other specialized facilities and employ- 
ing the trained personnel with technical knowl- 
edge and experience is the business of the com- 
mercial heat treater. Teamwork between him 
and the manufacturer can cut your costs. 


Get in touch with the Metal Treating Institute 
or any MTl member listed on the facing page 
when you need heat treating services. 





METAL 


METAL TREATING 


For 
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Consult any of these HEAT TREATING SPECIALISTS 


ALABAMA 


puthern Metal Treating Co., Inc. 
3131 10th Ave., North, Birmingham 4 


CALIFORNIA 


ollywood Heat Treating Co. 

6902 Santa Monica Blvd., Los Angeles 38 
ndberg Steel Treating Co. 

2910 S. Sunol Drive, Los Angeles 23 
alloy Heat Treating Co. 

11648 So. Atlantic, Lynwood 

pok Induction Heating Co. 

4925 East Slauson Ave., Maywood 
exter Metal Treating Co. 
1026—77th Ave., Oakland 21 
dustrial Steel Treating Co. 
1549—32nd St., Oakland 8 


COLORADO 


etal Treating & Research Co. 
4110 Fox St., Denver 16 


CONNECTICUT 


»mmercial Metal Treating, Inc. 
89 Island Brook Ave., Bridgeport 6 
anley P. Rockwell Co. 

296 Homestead Ave., Hartford 5 


ILLINOIS 


necca Heat Treating Co. 

124 S. Batavia Ave., Batavia 

curate Steel Treating Co. 

2226 W. Hubbard St., ‘Chicago 12 
icago Steel Treating Co. 

333 North California Ave. Chicago 12 
ura-Hard Steel Treating Co. 

2333 West Deming Place, Chicago 47 
arson Industrial Steel Treating 
5757 Ogden Ave., Chicago 50 
erfection Tool & Metal Heat Treating Co. 
1756 West Hubbard St., Chicago 22 

dd A. Snow Co, 

1942 West Kenzie St., Chicago 22 
merican Steel Treating Co. 

P. 0. Box 225, Crystal Lake 

klund Metal Treating, Inc. 

721 Beacon St., Loves Park 

ndberg Steel Treating Co. 

1975 No. Ruby St., Melrose Park 
. T. Muehlemeyer Heat Treating Co. 
1531 Preston St., Rockford 

U. Scott & Son, Inc, 

1510 First Ave., Rock Island 


MARYLAND 


aryland Tool Company 

111-13 Hollingsworth St., Baltimore 2 
MASSACHUSETTS 

~ England Metallurgical Corp. 

9 Alger St., South Boston 27 

orter Forge & Furnace, Inc. 

74 Foley St., Somerville 43 


nman Steel Treating Co. 
284 Grove St., Worcester 5 


MICHIGAN 


Acme Steel Treating Co. 

119 Lieb St., Detroit 7 
Anderson Steel Treating Co. 

1337 Maple St., Detroit 7 
Bosworth Steel Treating Co. 

18174 West Chicago Blvd., Detroit 28 
Commercial Steel Treating Corp. 

6100 Tireman Ave., Detroit 4 
Commonwealth Industries, Inc. 

5922 Commonwealth Ave., Detroit 8 
Michigan Steel Processing Co. 

3120 Denton, Detroit 11 
Standard Steel Treating Co. 

3468 Lovett Avenue, Detroit 10 
Vincent Steel Process Co. 

2424 Bellevue Ave., Detroit 7 
State Heat Treat, Inc. 

520 32nd Street, S. E., Grand Rapids 8 
American Metal Processing 

12000 East Nine Mile Road, Van Dyke 


MINNESOTA 


Metallurgical, Inc. 
900 East Hennepin, Minneapolis 14 


migsOurl 


Metallurgical, Inc. 

1727 Manchester Ave., Kansas City 8 
Lindberg Steel Treating Co. 

659 East Taylor Ave., St. Louis 15 
Paulo Products Co. 

5711 West Park Ave., St. Louis 10 


NEW JERSEY 


Ace Metal Treating Corp. 

611 Grove St., Elizabeth 
American Metal Treatment Co, 

Highway 25 and LaFayette St., Elizabeth 
Benedict-Miller, Inc. 

Marin Ave. and Orient Way, Lyndhurst 
Bennett Heat Treating Co., Inc. 

246 Raymond Boulevard, Newark 5 
L-R Heat Treating Co. 

107 Vesey St., Newark 5 
Temperature Processing Inc. 

228 River Road, North Arlington 
Metro Heat Treat Corp. 

9 Victoria Terrace, Ridgefield 


NEW YORK 


Fred Heinzelman & Sons 

138 Spring St., New York 12 
Alfred Heller Heat Treating Co., Inc. 

391 Pearl St., New York 38 
Metro Heat Treat Corp. 

466 Broome St., New York 13 
Lindberg Steel Treating Co. 

620 Buffalo Road, Rochester 11 
Rochester Steel Treating Works 

962 Main Street, E., Rochester 5 
Syracuse Heat Treating Corp. 

1223 Burnet Ave., Syracuse 3 
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OHIO 


Queen City Steel Treating Co. 
2980 Spring Grove Ave., Cincinnati 25 
Ferrotherm Co. 
1861 E. 65th St., Cleveland 3 
Lakeside Steel Improvement Co. 
_3418 Lakeside Ave., Cleveland 14 
H. Porter Steel Treating Co. 
1273 East 55th Street, Cleveland 3 
Reliable Metallurgical Service, Inc. 
3827 Lakeside Ave., — 14 
Winton Heat Treating 
20003 West Lake me Ci Cleveland 16 
Dayton Forging & Heat Treating Co. 
2323 East First St., Dayton 3 
Ohio Heat Treating Co. 
1100 East Third St., Dayton 2 


PENNSYLVANIA 


Robert Wooler 
Limekiln Pike, Dresher 
j. W. Rex 
834 West 3rd me Lansdale 
Drever Compa 
220 West Cambria St., Philadelphia 33 
Lorenz & Son 
1351 N. Front St., Philadelphia 22 
Metlab Company 
1000 East Mermaid Lane, Philadelphia 18 
Wiedemann Machine Co. 
4272 Wissahickon Ave. Philadelphia 32 
Pittsburgh Commercial Heat Treating Co. 
49th St. and A.V.R.R., Pittsburgh 1 


TEXAS 


Dominy Heat Treating Corp. 
P. 0. Box 5054, Dallas 
Superior Heat Treating Co., Inc. 
P. O. Box 1686, Fort Worth 1 
Cook Heat Treating Co., of Texas 
6233 Navigation Boulevard, Houston 11 
Lone Star Heat Treating 
5212 Clinton Dr., Houston 20 


WISCONSIN 


Allied Metal Treating Corp. 

830 S. Fifth St., P. O. Box 612, Milwaukee 1 
Hushek Metal Processing Co. 

1536-40 West — Street, Milwaukee 4 
Metal Treating, 

720 South 16th os a Se 4 
Supreme Metal Treating Co. 

4440 West Mitchell St., Milwaukee 14 
Thurner Heat Treating Co. 

809 West National Ave., Milwaukee 4 
Wesley Steel Treating Co. 

1301-1403 West Pierce vo Milwaukee 
Harris Metals Treating Co. 

1745 Taylor Ave., Racine 


CAMADA 


B. & W. Precision Heat Treating Co. 
P. O. Box 544, Kitchener, Ontario 


AY 
AF-t. 





ina series of ALUMICOAT APPLICATIONS 





CAN PROTECT HEAT TREATING EQUIPMENT 
FROM CORROSION & HEAT OXIDATION! 


The new, ALUMICOAT molten aluminum Process 
has been perfected to give steels added resis- 
tance to corrosion and heat oxidation where con- 
tinuous high temperatures are a problem. 


In the ALUMICOAT Process, heat treating fix- 
tures, trays, etc, are dipped in molten aluminum 
to produce a metallurgical iron-aluminum bond 
at the interface and a surface overlay of pure 
aluminum. At temperatures exceeding the melt- 
ing point of aluminum, the aluminum on the sur- 
face diffuses. This diffused coating, together with 
the iron-aluminum bond, provides a refractory 
material that gives steel maximum protection 
against high temperature scaling. 


The ALUMICOAT Process can give you great- 
er economies through the use of lighter yet more 
rugged fixtures with a longer life through added 
resistance to corrosion and heat oxidation! 


Send for full details. Your inquiry is invited. 





INSTITUTE NEWS 


(Continued from page 18) 


New Vertical Furnace 

Pittsburgh Commerical Heat Treating Co., Pitts- 
burgh, Pa., has recently completed installation of a 
vertical heat treating furnace capable of handling 
parts 10 feet, 8 inches long. Furnace chamber is 45 
inches in diameter and maximum temperature 1850°F. 

An adjacent tempering furnace of the same dimen- 
sions is also provided. 


The rather unusual design by Elmer Cox, Vice 
President, combines a stationary furnace beneath 
which quench tanks (oil or water) are moved and 
into which heated parts are lowered. 

To load the furnace, parts are placed on a movable 
car and pulled upwards in the retort. 


Member Honored 

A recent issue of the Chicago Tribune contained 
an interesting article on Leroy A. Lindberg, president 
of the Lindberg Steel ‘Treating Company with head- 
quarters in Melrose Park, Ill, and branch plants in 
St. Louis, Mo., Rochester, N. Y., and Los Angeles, 
Cal. All are members of the MTI. 

The article appeared in the famous column written 
by the financial editor of the Tribune, Philip Hamp- 
son, entitled “The Road to Success.” The article 
gives an historical sketch of Roy and the company 
from his early childhood in Beloit, Wis. to the present 
day in Chicago. 

Roy’s father was one of the founders of the MTI 
and was president in 1935. Roy was also president of 
the Institute, serving in 1946, and is still a very 
active member. zea8 
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wh HOUGHTON SALTS 


@ VERSATILITY 


Houghton Liquid Salt Baths cover a temperature range of 350° F. to 2400° F. 
for drawing, martempering, annealing, quenching, carburizing, nitriding, 


normalizing and hardening of both ferrous and non-ferrous metals. 


© FAST HEATING 


Since thermal conductivity from salt to metal is exceptionally high, Houghton 


Salts bring your parts up to heat faster than is possible with other methods. 


@ PRECISION 


Temperatures of modern salt baths can be controlled within two or three 
degrees. So Houghton'’s doubly-refined salts give you the same close 


tolerances you demand in your machine shop . . . batch after batch. 


Add Sornca! 


Houghton’s research staff works closely with the metalworking industry in 
servicing salt baths. So a valuable ingredient that is not in the formula 
goes with every Houghton Salt you buy—the long experience and wide 
knowledge of your heat treating problems. Ask the Houghton Man for help 
he'll be glad to give you—or get for you! 


Get “Liquid Salt Baths” 
book by writing to E. F. 
Houghton & Co., 303 W. 
Lehigh Ave., Philadelphia 
23, Pennsylvania 
For farther information circle No, 11 
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PANGBORN 


HYDRO-FINISH 


For easier handling, for added efficiency ... 
look to the new Pangborn Hydro-Finish! Hy- 
dro-Finish cleans and finishes molds and dies 
in minutes, holds fine tolerances. And now it 
offers many new advantages! Pangborn has 
done away with the pump; air jet sluriators 
now keep the abrasive in suspension. This 
means a lower investment and fewer moving 
parts. Optional equipment includes a loading 
stand that simplifies handling, washing and 
inhibitor application. The cabinet has been 
redesigned for more efficient operation. These 
and other advantages make the Pangborn Hy- 
dro-Finish ideal for precision cleaning and 
finishing! 

For further details on Hydro-Finish, send for 
Bulletin 1403 now! Write PANGBORN CORP., 
3600 Pangborn Bivd., Hagerstown, Maryland. 
Manufacturers of Blast Cleaning and Dust 
Control Equipment. 


Pangqborn 


BLAST CLEANS CHEAPER 





Engineered to 
greatly increase 
the heat extracting 
power of quench 
baths - 


TOP VIEW 




















et atte 


N 








END VIEW 
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P. D. = PROPELLER DIAMETER 


Skeiches show a rectangular tank installation. 
Devine agitators are engineered for specific ap- 
plications . . . the correct size, number, type and 
positioning for various tanks, quenchants, etc. 


Advantages of Agitation: 


@ GREATER UNIFORMITY ond DEPTH OF HARDNESS 

e FASTER QUENCHING ... BETTER MACHINABILITY 
@ REDUCTION or ELIMINATION OF WARPAGE 

MORE SCALE REMOVED... Lower Cleaning Costs 
Devine agitators are sturdy, compact, 
self-contained . . . Easy to install, 


detach and maintain. Consult us about 
your requirements. 





J. P. DEVINE MFG. CO. 
49th Street and A.V.R.R. Pittsburgh 1, Po. 
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Removing heat from an 
Inconel retort at the Bullard 
Company plant. This is one 
of six pit type furnaces used 
to carburize heavy gears used 
in Bullard Horizontal Boring, 
Milling and Drilling Ma- 
chines; Bullard Cut Master 
vertical Turret Lathes and 
Bullard Mult-Au-Matic verti- 
cal Chucking Machines. 


Inconel triples life of 
pit carburizing retorts at Bullard plant 


Averages 12 months’ service at 1700°F 
... then 6 more when repaired 


Is your heat treating equipment lasting 
as long as it should? 


If not, maybe you should try 
Inconel* nickel-chromium alloy. 


Take what happened at the Bullard 
Company. Retorts up to 84” deep, used 
to carburize machine tool parts at 
1700°F, were failing within six months. 


Then Rolock, Inc. came up 
with a suggestion . .. wrought 
Inconel. This change in alloys 
immediately boosted retort life 
to 12 months. What’s more, 
with this ni-cr alloy, these pots 
are being repaired by welding, 
to add an additional 6 months. 


*Reg. Trademark 


It often works out that way with 
Inconel. Not only do you get longer life 
to start with . . . but you also have a 
high degree of repair ability besides. 

There are sound reasons for this. 
The Inconel pots resist damage by 
oxidation, carburization and other 
forms of high temperature attack. This 
alloy retains its useful properties to 
2100° F and over in some applications. 
lt withstands thermal shock. It retains 
forming and welding properties despite 
sustained hot service. 

So maybe Inconel nickel-chromium 
alloy is the metal you should try next. 
Check with your fabricator . . . or write 


The International Nickel Co., Inc. 
67 Wall Street New York 5, N. Y. 


Inconel retort has two lives. On the 
average, new wrought Inconel retorts 
fabricated by Rolock, Inc. give Bullard 
twelve months service. When failure ap- 
pears imminent, Bullard simply has Rolock 
weld on a new Inconel bottom to add six 
or more months extra service. 


Inconel... long life at high temperatures INCO, Nickel Alloys 


TRADE mate 
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ECCEE SM HEAT TREATERS... 


HEAT TREATING EQUIPMENT 
MANUFACTURERS HAVE 
BANNER YEAR 
By CARL L. IPSEN 
Executive Vice President 
Industrial Heating Equipment Association 
Last year’s business was the best 
ever for makers of industrial heat- 


ing equipment. Orders received 
in 1955 by members of the Indus- 
trial Heating Equipment Associa- 
195% of business for 


tion totaled 


1954. 


On the basis ol taken 


among association members, pros- 


a survey 


pects look almost as good for 1956. 
Executives of companies making 
heat treating equipment, after care- 
fully considering projected business 
conditions, estimate that they will 
do 88.5% of the business next year 
that they did in °55. If that sounds 
pessimistic, it’s not. It amounts 
to 171% olf 1954, 


which was itself a reasonably good 


the business in 


year. Of course, industry members 





Sun Quenching Oil No. 11 
lasts four times longer 
than costly compounded oil 


Provides clean, bright- 
quenched parts at lower cost 
... keeps tanks and coolers 
cleaner longer. 


To get clean, bright-quenched 
parts, J. W. Rex Co., Lansdale, 
Pa., one of the foremost heat treat- 
ers in the country, had to drain 
their 1500-gallon quench tank 
every few weeks. High oil cost and 
frequent shut-downs for tank and 
cooler cleaning became too ex- 
pensive. 


A Sun representative made a 
thorough analysis of this prob- 
lem. He then suggested a switch 


to Sun Quenching Oil No. 11—at 
a price about half that of the 
costly compounded oil they were 
using. 

Now, twelve months later, the 
original charge of Sun Oil is still 
in the tank! Make-up is consid- 
erably lower...parts are continu- 
ing to come out clean and bright 
...and...tank maintenance costs 
are practically nil! 

To find out how a Sun Quench- 
ing Oil can help you heat treat 
metal at lower cost, phone your 
local Sun representative or write 
Sun On. Company, Philadelphia 
3, Pa. Dept. MR-1. 





INDUSTRIAL PRODUCTS DEPARTMENT 


UNOC => SUN OIL COMPANY 


Philadelphia 3, Pa. 


IN CANADA: SUN OIL COMPANY, LTD., TORONTO AND MONTREAL 
For further information circle No. 15 


are hoping that the estimates will 
prove to be on the conservative 
side as they were last year when a 
survey predicted business would be 
only 110% of 1954. In searching 
about for reasons why users of heat 
treating equipment have been buy- 
ing in such large numbers, execu- 
tives of the industry credit the 
important technical advances made 
in the recent past. 

Of these, several are of special 
interest to commercial heat treat- 
ers. Among these are: 

(1) Reduction of distortion by 
improved martempering and = aus- 
tempering quenching techniques, 
resulting in fewer rejected parts, 
and better physical and machining 
properties. 

(2) Closer carbon control, to 
within a point or a point and a 


hall 


Vv 
ing, 


for carburizing, carbonitrid- 


carbon restoration, homoge- 
heat 
With 


modern control equipment, this 


neous carburizing, and for 
treating high carbon. steel. 


can now be done automatically. 
Closely allied with this is new 
equipment making for a uniform- 
itv of case depth. 

(3) Increasing trend toward au- 
tomation and mechanization. For 
example, some new commercial 
heat treat installations have been 
installed which work entirely auto- 
matically, with no operator needed. 

Members report a definite trend 
toward greater mechanization of 
commercial heat treating equip- 
ment, especially in the reduction 
of manpower in loading furnaces. 
They also report a larger volume 
of mechanized equipment in stress 
relieving and drawing applications. 

(4) A new low voltage electric 
furnace with heating elements that 
can operate in a carburizing at- 
mosphere, thus eliminating the 
expensive and troublesome muffle 
previously required in electric 
furnaces. 

(5) Introduction of vacuum fur- 


(Continued on page 28) 
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Why another plant 
converted to 





100% 


J. Bishop & Company Platinum Works reports 
CRYSTOLON* heating elements outlast others 


by 3-to-1 in Drever furnaces 


CRYSTOLON Heating Elements,or 
“Hot Rods”, are a typical Norton BR 
— an expertly engineered refractory 
prescription for greater efficiency and 
economy in electric furnace and kiln 
operation, Made of self-bonded silicon 
carbide, each rod has a central hot zone 
and cold ends. Aluminum-sprayed tips 
and metal-impregnated ends minimize 
resistance and power loss. Available in 
standard sizes and interchangeable with 
your present rods, 








we | 
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| H | 
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One of the Three Drever Electric Furnaces at the Frazer, Pa., tube mill of J. Bishop & Company Platinum 
Works, specialists in small diameter stainless steel tubing (.008”’ to 1’ O.D.), tubular fabricated parts, surgical 
instruments and refiners of precious metals. 


Wherever it uses silicon carbide 
heating elements — as in its Drever 
electric furnaces — J. Bishop & Com- 
pany has changed over completely to 
‘Hot Rods.” 

The reason: other elements lasted 
only 6 months — “Hot Rods” aver- 
aged 18 months’ service life! 

More and more, this 3-to-1 longer 
life of Norton crysToLon elements is 
becoming recognized for the truly 
sensational performance that it is — 
and a constantly growing number of 
economy-minded electric furnace op- 
erators are taking advantage of it. 

But there’s a good deal more to this 
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benefit-story. The longer life of ‘Hot 
Rods” means you save on element 
costs — because you use less of them. 
Also, fewer changes of elements and 
voltage taps mean greatly reduced 
maintenance, and a much smoother 
production flow. 


Get Further Facts 


on how “Hot Rods” can improve and 
economize your own electric furnace 
or kiln operations. Send for the big il- 
lustrated booklet, “Norton Heating 
Elements.” Norton Company, Re- 
fractories Division, 620 New Bond 
Street, Worcester 6, Mass. 
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NORTON, 


REFRACTORIES 
Engineered... R. .. Prescribed 


to make your products better 





*Trode-Mork Reg. U. S. Pot. Of. ond Foreign Countries 
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Heat and 

Corrosion 

Equipment 
Processing 
Equipment 


BOXES ¢ FIXTURES 

RETORTS * HOODS 

BASKETS * TRAYS 
MUFFLES 


MISCO “Is"vour 


INSURANCE 


MISCO FABRICATORS, INC. 





3999 GUOIN STREET * DETROIT 7, MICHIGAN 
TELEPHONE LORAIN 7.1545 


In Canada it's Misco Fabricators of Canada, Ltd. 
Welland, Ontario 
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NEWS TO HEAT TREATERS 
(Continued from page 26) 
naces for heat treating titanium 
and titanium alloys. 


Translations Available 

Aware that much good literature 
of value and interest to heat treat- 
ers is being published abroad, 
METAL TREATING has made 
arrangements with a_ professional 
translator to advise us regularly of 
the availability of English trans- 
lations of outstanding magazine ar- 
ticles, books, texts, etc., that would 
be of value to heat treaters. We 
shall publish such a list in this col- 
umn in each issue. 

The following translations are 
available from Henry Brutcher, 
P.O. Box 157, Altadena, Califor- 
nia; all are illustrated and all have 
bibliographies. They may be se- 
cured by ordering directly from Mr. 
Brutcher, 


No. 3482—Selection of the Most 
Favorable Conditions for Por- 
ous Chromium Plating; by G. 
K. Shvyryaev and M. A, 
Shluger, translated from Vest- 
nik Mashinostroeniya, 1954 
($4.60) 

No. 1887—On Certain Processes 

Steel During 

Hardening; by Prof. H. Hane- 


Occurring in 


mann, translated from Harte- 
reitechnische Mitteilungen, 
1942 ($3.80) 

No. 3478—Low-Frequency Heat- 
ing of Aluminum Billets; by H 
Rohn, translated from Das 
Aluminium, 1954 ($6.60) 


No. 3030—Definitions of Heat 
Treating Processes; by P. Rieb- 
ensahm, translated from Haer- 
teret-Technische Mitteilungen, 
1949 ($5.90) 


Dust Control Unit 

A special new dust control unit 
has been developed that removes 
microscopic solids, fumes and odors 
from exhaust gases at 99% ef- 
ficiency. It can be used anywhere 
impurities are encountered of ex- 
tremely low and even sub-micron 
size particles, 

Efficiency up to 99% has been 


obtained in test situations with dust 
loadings at five grains per cubic 
foot and 70% of the material below 
five-micron particle size. 

The new unit, known as the 
Type A Hydro Precipitator Scrub- 
ber, is a development of The 
Johnson-March Corporation, Phila- 
delphia. It collects dust by hydro- 
compressing exhaust gases through 
a system of multiple tubes into a 
water chamber. This produces a 
highly efficient scrubbing action. 
The violent water agitation set up 
causes secondary pressure turbu- 
lence and additional scrubbing 
action in the tube chamber. 

The scrubber comes in 15 sizes 
for capacities ranging between 500 
clm and 40,000 cfm. Sludge can be 
intermit- 
hydraulic or 


removed 
tently by 
mechanical means. 


constantly or 
manual, 


For further information circle No, 20 


Residual Grinding Stresses 

A new publication of the Mellon 
Institute revealing the results ol 
their recent research conducted in 
connection with the Grinding 
Wheel Institute and the Abrasive 
Grain Association is now available 
free of charge. 

The 10-page illustrated booklet 
“Residual Grinding 
Stresses in Hardened Steel”, by 
H. R. Letner, Senior Fellow in the 
Mellon Institute of Industrial Re- 
search in Pittsburgh, Pa. 

Residual stresses resulting from 


is entitled 


surface grinding a hardened ball- 
under closely 


were 


bearing-type — steel 
controlled 


sured by the deflection method and 


conditions mea- 
the effects of wheel grade, unit 
downfeed, and grinding fluid upon 
the stresses generated were studied 
The stress gradients close to the 
surface were found to be quite 
steep and, in a number of instances, 
both components of the biaxial 
stress were compressive at the sur- 
face. This behavior contrasts with 
previous dry-grinding experiments 
on annealed stccl and indicates the 
possibility of generating compres- 
sive surface stresses in hardened 
steel by grinding. 
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In the Sperry Electronic Tube Divi- 
sion of SPERRY RAND, Gainesville, 
Florida, a battery of 7 Sargeant & 
Wilbur furnaces perform faithfully 
and economically, aiding in the pro- 
duction of klystron tubes. 


Representatives 


WM. D. PRICE JOHN FIGNER CO. 
611 Ann Street — Box 414 1123 LaClaire Ave. 
Monroe, North Carolina Pittsburgh 18, Pa. 


ROY M. JAHNEL M. CLAYTON SCHWER 
1095 Conn. Ave., N.W. 2920 Grand Blvd. 
Washington, D. C. Detroit, Michigan 


WM. G. PRAED T. C. JARRETT CO. 
416 N. State St. 95 South Ammons St. 
Chicago 10, Ill. Denver 15, Colorado 


EDWIN A. WERT GERALD B. DUFF & CO. 


1828 N. Alexandria Ave. 
Los Angeles 27, Calif. 


STOUT & LOMAN MARSHALL C. BATTEY 
712 West Sycamore St. 180 Weeden St. 
Kokomo, Indiana Pawtucket, R. I. 


Cc. R. MORELLO 
Crestmont Products, Ltd. 
45 Hollinger Road 
Toronto 16, Ontario 


2165 Morris Ave. 
Union, New Jersey 


@ Five S&W Conveyor Furnaces with 15” 
belts are used for silver and copper brazing 
of klystron tube components, as well as for 
degassifying and oxidizing. 


Two S&W Pusher Furnaces are used pri- 
marily for brazing operations. 


Atmosphere is dissociated ammonia, pro- 
duced from two 2,000 CFH S&W Am- 
monia Dissociators. 


Purging atmosphere is supplied by a 1500 
CFH Forming Gas Generator. This atmos- 
phere is dried by an automatic, activated 
alumina dryer. 


Write today for literature—and state your 
problem. Our staff of engineers is ready to 
advise without obligation. 


SARGEANT & WILBUR, INC. 
185 Weeden St., Pawtucket, R. I. 


— 





Complete Line of Electric and Fuel Fired Heat Treating 
Equipment * Furnaces * Generators * Ammonia Dissociators 
Gas Conditioning Equipment * Accessories 
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2700-lb. 
Job-Engineered Muffle 


demonstrates value 
of ROLOCK methods 


This completely fabricated-welded annealing muffle is 
13/10” long, 14” high inside, and 48” wide. The material 
is 5/16” Inconel. It is used for continuous annealing of 
copper and brass tubes at 1600°F. in a Rockwell muffle 
furnace. 


The use of homogeneous wrought alloy in an integrated 
pattern of ribs and corrugations permits relatively thin metal 
sections for rapid heat recovery and close temperature con- 
trol with structural strength at tempertaure. 


Equipment engineered to the job in close cooperation 
with the customer and fabricated to Rolock’s high quality 
standards is setting new standards of performance in the 
heat treating field. 


This is just one example from our current production. 
If you use muffles, furnace retorts, furnace trays or other 
heat and/or corrosion-resistant equipment, you should 
know about the services Rolock offers. Write now for our 
NEW Catalog No. G-10, most comprehensive publication 
of its kind available. 


SALES AND SERVICE REPRESENTATIVES FROM COAST TO COAST 


ROLOCK INC., 1232 KINGS HIGHWAY, FAIRFIELD, CONN. 


1 JOB-ENGINEERED for better work jm 
Easier Operation, Lower Cost 
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LABOR RELATIONS 


(Continued from page 14) 


| send out letters or telegrams. 3. We 


couldn't phone because the power 
lines were down in many areas. 
The Union wasn't convinced, It 
counter argued: 
There is no “act of God” pro- 
vision in the contract so the 
Company cannot claim immu- 
nity. 
Availability of clerical statts 
to notify employees is man- 
agement’s problem. 
There are other means of com- 
munication available to the 
Company: namely, radio and 
television. 
Was The Union: 
RIGHT [ WRONG 


What Arbitrator 
Arthur Lesser, Jr. Ruled: 


“I believe that the Company 
should be relieved of liability in 
cases of emergency where it is im- 
possible for the Company to no- 
tify the people in time not to re- 

| port when work will not be avail- 
| able. The impossible cannot be ex- 
pected. If the storm had taken place 
on Sunday night and the power 
failure was discovered too late to 
notify the employees not to report, 
then I think the Company should 
not be held responsible for paving 
for reporting. However, the storm 
was on the preceding day and by 
Sunday the Company knew, by 
vigorously following the situation, 
that the in. .vobable, having power 
/ on Monday, was not going to hap- 
pen. Therefore, it had time to no- 
tify the employees by any means 
available to it. The Union said, 
without contradiction, that’ one 
particular Company, as well as 
| others, notified employees over the 
radio and television in spot’ an- 
nouncements. This Company 
could have done the same. The 
men should get paid.” ae68 


Mother: (speaking to school 

| principal) “My Harold is a very 

sensitive boy. If the teacher needs 

_to punish him, just tell her to slap 

the boy in the next seat. This will 
frighten Harold.” 
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Bright, scale-free 
steel parts are 
hardened to 

critical tolerances 
under dissociated 
ammonia atmosphere 
provided from 
Armour Ammonia! 














i; 


sag man 





Air Force specifications call for extremely close tol- 
erances and the ultimate in structural strength and 
durability. Metallurgical, Inc. has found that the 
dryness and extreme purity (99.98%) of Armour 
Ammonia is a prime factor in obtaining such results. 

More and more companies are using Armour 
Ammonia for modern metal treating techniques, 
such as nitriding, carbonitriding and the use of dis- 
sociated ammonia in the bright annealing of stain- 
less steel and for furnace brazing. They find the use 
of dissociated ammonia can cut operating expendi- 
tures up to 55% because a single cylinder of Armour 
Ammonia dissociated yields the equivalent of 34 
cylinders of hydrogen! 

The Armour Technical Service Department 
will help answer problems arising with ammonia 
installations for metal treating. Send today for 
these free booklets. If your problems are unusual 
or pressing, write giving full details. 


Armour Ammonia is available in 116 cities. 
Save money on our tank truck delivery service! 
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With the world’s largest commercial vertical 
drop bottom metal treating furnace, 
METALLURGICAL, INC, of 

Minneapoli:, Minnesota, heat 

treats part. of extreme length and diameter. 


UUA 


Please send me free booklets which | have checked: 


Ammonia Cylinder Installations for Metal Treating” 


The Role of Water Vopor and Ammonia in Case 
Hardening Atmospheres” 


ak 
oO” 
(_] “Case Hardening of Steel by Nitriding” 

(_] "A Survey of Industrial Carbonitriding Practice” 

(] “tavestigation into the Carbonitriding of Plain Carbon Steel” 
(] “The Carbonitriding of Alloy Steels” 

(] Tank truck service information 


Nome 











City 





ARMOUR 


Armour and Company + 1355 West 31st Street + Chicago 9, Mil, 
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PERECO 


Electric 


FURNACE 


for 
peak 
results 


MODEL 
RH-68 


This Model #RH-68 
PERECO Electric Roller- 
Hearth Furnace is especi- 
ally designed for rapid and 
easy handling of large or 
heavy loads, such as tools, dies, 
WRITE TODAY or products of similar nature 
which are difficult to load or unload 
Standard and Spe- from a hot furnace. Also ideally 
cial Units 450°F. suited for enameling metal items. 
to 5000°F. Typical of all Pereco Furnaces built to 
specialized job requirements. Automatic 
temperature controls of all standard makes 
are available to meet the individual need. 
Teil us your need and let us propose the answer. 


PERENY EQUIPMENT CO. 


Dept. O, 893 Chambers Rd., Columbus 12, Ohio 


Roller Hearth 
For Heavy Loads 


Export Office: Bessemer Bidg., Pittsburgh 22, Pa. 
For further information circle No, 25 


RA 330-80 
FOR ARC WELDING 
RA 330 
35% Ni - 15% Cr - 144% Si 


HEAT RESISTING 
ALLOY 


Especially developed tor vse on the high silicon 
35% Nickel—15% Chromium RA 330 heat resisting alloy 
CRACK-FREE weld deposits without 
preheat or post-heat 
GOOD ARCING and handling characteristics 


WELD DEPOSITS free of 
porosity and slag inclusions 





When you next fabricate a fix- 
ture or furnace part, try the new, 
improved team of RA 330 alloy 
and RA 330-80 are rod. 


Suitable for welding both cast 
and wrought alloy. 

Write or ask for additional infor- 
mation on the RA330-80 electrode. 


Stocked and distributed exclusively by 
your heat resisting alloy specialists 


SEND FOR OUR MONTHLY STOCK LIST 
frase Auors 
STOCKED IN RA 310 25% Cr—20% Ni 


~ a 35% Ni-15% Cr—1¥e% Si RA 430 7% & 
25% Cr—12% Ni RA 446 27% G 


flatten HILOYS, he. @ 


Hhal and Conosion Resistant Alby 


4615 BELLEVUE AVENUE. DETROIT 7, MICHIGAN TEL WALNUT 1.4462 
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An Example of Wiretex 
Ingenuity 


After 4 months of 
24 hour-a-day, 

5 days-a-week use, 
customer found no 
signs of warping or 
corrosion. Neither 
extreme high 
temperatures nor 
long hours in the 
carburizing, molten 
salt bath, quenching 
or cleaning applica- 
tions had-any 
adverse effects. 


Better Design Permits 
@ Easier loading and unloading. 


@ Maximum number of parts 


for all your heat treating in a minimum space. 
requirements—to resist acid, 
heat, abrasion or exposure. 
Every weave, metal or alloy. 


Ask for Literature. 


Largest possible surface area 
of each part exposed. 


@ Perfect draining and cleaning. 


ttiititt+ 
Mire mfg. €0. 16 meson st. 


Specialists in Processing Bridgeport 5, Conn. 
Carriers Since 1932 
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GET 
THE 


About Hardness Testing) se 


Everything you need to know about 

hardness testing is told in this handsome 

book, prepared by the makers of the 

internationally respected CLARK 

Hardness Testers for “Rockwell Test- 

ing.’ Simple, easy-to-read text (in 

English) and numerous illustrations show the equipment 
and procedure for fast, accurate hardness testing of ferrous 
and non-ferrous materials. If you would like a copy, free of 
charge, just attach this ad to your letterhead or write 
“Send book.” A copy will be mailed to you promptly. 


P.S. If you are interested in descriptions and prices for 
CLARK Hardness Testers (Standard and Superficial) of guar- 
anteed accuracy, say the word and we'll gladly supply them. 


CLARK INSTRUMENT INC. 


IPA UY 10203 Fora Road © Dearborn, Mich., U.S.A. 
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THE APPRENTICE 
CORNER 





Editor's Note: The following column appears regularly 
in METAL TREATING and is designed to aid young 
men who have only recently started in the heat treating 
industry. If you would like to see specific subjects dis 
cussed, or if you have any questions, let us know what 


they are. 











Liquid Bath Case Hardening 
One of the methods employed to impart a hardened 
surface to low carbon steels is immersion of the part 


in a molten salt bath. These salts are all dependent | 
upon a cyanide as the active agent. This fact was | 


known to early heat treaters, but the technique of 
case hardening by immersion in molten salt was not 
very commonplace. Instead the part was heated and 
the cyanide was applied to the work and left to melt 
prior to quenching the heated part in water. In- 
creasing production introduced molten baths as a 
more practical and economical procedure. 

The case hardening salts are essentially sodium and 
potassium cyanide compounds mixed with various 
amounts of simple chloride and carbonate salts. Baths 
of this type are still in use today primarily for the 
production of light case depths. The composition ol 
the case produced is relatively high in nitrogen and 
low in carbon as compared to the newer molten bath 
carburizing salts. Reliable results are obtained if the 
cyanide content of the baths is maintained at ap- 
proximately 20°). If the cyanogen content of the 
bath is too low, the bath tends to decarburize and 
cause scaling of the work. Drag out of the bath ma- 
terial is replenished by the addition of cyanide salt 
as needed. It is necessary to keep the strength of the 
bath constant; if drag out losses of salt are excessive, 
the addition of 96-98°, cyanide may be required. 

Temperatures used for cyanide hardening range 
from 1300°-1550°F. 
upon the steel being hardened and the core hardness 


The temperature used depends 


required, In general, parts are cyanided at tempera- 
tures just above the AC3 point because carbon pene- 
tration is more rapid and the best mechanical proper- 
ties are developed in the core when the steel is 
quenched. 

The time cycle varies from a few minutes to ap- 
proximately one hour. The depth and type of case 
are controlled by varying the cyanide concentration 
of the bath, the time at temperature, and the tem- 
perature. Low temperature and low concentrations 
of cyanide produce cases with lower carbon and higher 
nitrogen content, while high temperature and high 
concentration produce cases of high carbon and low 
nitrogen content. The presence of nitrogen in the 
case imparts greater hardness than is found in surfaces 


(Continued on page 37) 
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MEASURE 
YOUR 
GAS FLOW 
TO RETORT 
OR MUFFLE 











Lid 


FURNACE - 














The above diagram shows the principle of 
operation of AGF FLOW METERS. 


AGF FLOW METERS 


For Ni-Carbing* and Gas Car- 
burizing in rotary and vertical 
retort carburizers, these me- 
ters permit maintenance and 
duplication of atmosphere gas 
lay 
is 


inal Ammonia-Gas V Uv 
ing Process. 





—a a 


Made by the PIONEERS in 
gas furnace equipment. 
Write for Bulletin 
No. 700 


S LAFAYETTE STREET ELIZABETH 4 


“Pioneers since .1878" 








installation of Wiegand Chain Curtain 61 ft. wide by 3 ft 
long in the charging end of a conveyor heat treating furnace 
A constant ti th of 1650° F is maintained 


” v ” 


HEAT IS MONEY— 
SAVE IT WITH 


WIEGAND CHAIN CURTAINS 


Every heat treater knows that control of heat and efficient use of it 
is the answer to many basic heat treating problems. 

Wiegand Chain Curta.ns, monufactured by E. J. Codd Co., Baltimore, 
Md., when used to cover oven or furnace openings wherever solid 
doors are imprectical, result in substantial fuel savings and more 
uniform furnece temperatures. 

Available in sizes to your specifications and for temperatures rang- 
ing up to 1750 degrees, these chain curtains have proved them- 
selves in a great variety of furnace and oven installations during 
the past 40 years. 


Write for Our Booklet “Chain Furnace Curtains” 


E. J. CODD COMPANY 


700-2 South Caroline Street 
Baltimore 31, Maryland 
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with mechanized batch-type controlled atmos- 


phere furnaces. 


in uniform work quality. Proved by scores of 


satisfied users. 


with atmosphere protected quench vestibules. 


and ONLY furnaces with successful hot oil 
quenching systems for clean, distortion con- 


trolled parts. 


and ONLY furnaces with successful built-in 
Endothermic Gas Generators. 


DOW continues to give you the finest heat 
treating equipment with a complete new line of 
AUTOMATIC batch-type furnaces with ALL the 
production-proven FIRSTS of the regular DOW 


furnace line. 


FOR COMPLETE INFORMATION - WRITE OR PHONE 


12045 Woodbine Ave., Detroit 28, Mich. 
Phone: KEnwood 2-9100 


oe 
Four” WITH 
ECHANIZED, BATCH- 
TYPE, CONTROLLED 


ATMOSPHERE FURNA 
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NEWS TO HEAT TREATERS 
(Continued from page 28) 
Six Annealing Furnaces 

Six new elevator-type electric an- 
nealing furnaces have been placed 
in operation at Allis - Chalmers 
Pittsburgh Works for heat-treating 
semi - processed transformer core 
steel. 

Each of the 15-ton, 360-kw fur- 
naces heats the steel for several 
hours around 2000 F temperature 
in a controlled atmosphere of hy- 
drogen. Coils of core steel are 
placed in retorts on cars and hoist- 


ed into the furnaces. Heating and 
soaking operations are all instru- 
ment-controlled. Upon completion 
of the treating cycle in the con- 
trolled atmosphere, the loaded car 
is removed and a hood is placed 
over the steel for careful cooling. 

One of the furnaces with its 
electric control panel, 60-kw satur- 
able core reactors and 230-volt, 
900-amp magnetic contactor, along 
with the 750-kva, Allis - Chalmers 
dry-type transformer with air in- 
terrupter switch is shown in the 
photo. Each transformer supplies 
power to two furnaces. 
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High Vacuum Production 
Furnace 

A new furnace operating at 
temperatures up to 2250°C with 
good element life has been devel- 
oped by Vacuum Specialties Co, 
Inc., Somerville, Mass. Higher tem- 
peratures, up to about 2700°C, can 
be reached with reduced element 
life. The operating pressure can 
be maintained at less than one 
micron of mercury absolute. 

The upper water-cooled stain 
less-steel tank holds the heavy wall 
split - graphite resistance element 
(six and one-half inches inside 


METAL TREATING 





diameter by twelve inches high) , | 
expanded carbon insulation and | 
heat shields. \ movable heat | 
shield permits observation or py- 


rometer readings through a sight | 





port on the top cover, which is 


water cooled. The power leads are 
water cooled and connect to the 
element in such a way that no hot C A » 4 U R | Z | \ ¢ T | M 7 C U T 
spots occur, 
Fhe bottom water-cooled stain- | 4 “ 0 U y S Wi th A) 


less-steel tank holds a_ revolving | 

turntable with a six-position in- | 

dexing mechanism. The work | 

holders (six and one-half inch OD FURNACE 

x eleven inches high) sit in re- 

the turntable and Electrol Inc., manufacturers of hydraulic devices, carburizes landing gear 
orifice tubes in 3 hours instead of 7 hours formerly required by the 
pack method. 


cesses around 
are successively raised into the hot 


element by a_ water-cooled, insu- eg map nF - 
; Boh MIEN ; a gar B. Roesch, Factory Manager, says, “With this Hevi Duty Retort 
lated pneumatic ram. Thus all six Furnace, we can produce a more uniform case faster because — 


loads can be processed without 
I Forced Circulation assures even case depth throughout the densest loads. 


ling the element or breaking 
yetie ae: ae , : : 5 Zone Temperature Control helps bring the load up » ena 


the vacuum. The furnace is loaded more quickly and evenly. 


through a pees in the top ot the Positive Pressure inside 

bottom tank. The furnace is rec- the retort has simplified the 

ommended for all sintering oper- obtaining of exact carbon 

concentrations on the sur- 

; face of the work and to 

of electron tube parts at high tem- specified depths.” 

peratures. The design is easily The carburizing atmosphere 

is supplied from a Hevi Duty 

Endothermic Generator to 

which natural gas is added. 

This atmosphere protects the 

work from scaling which re- 

sults in a further saving of 

Inconel Heat Treating Baskets 50% in surface finishing 

time. 

. Write for Bulletin HD-646-R and more information about how the Hevi 
kets loading smaller than custom- Duty Retort Furnace is used for carburizing, hardening, nitriding, and 
bright annealing. 


ations and for vacuum treatment 


modified to take care of specific 
production problems. 
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Special Inconel heat treating bas- 


ary machinery parts into the main 


basket of a nitriding furnace have 
vaske ple monn HEVI DUTY ELECTRIC COMPANY 
been designed by the Wiretex Man MILWAUKEE 1, WISCONSIN 


ufacturing Co., Bridgeport, Conn., Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 
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for the Farrel-Birmingham Co., 
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Inc., manufacturers of heavy ma- 


chinery. Farrel-Birmingham engi- 
neers worked in conjunction with 
Wiretex to ensure development ot 
a product providing maximum ver- 
satility when in use. 

The nitriding process at Farrel- 
Birmingham uses ammonia gas at 
varying degrees of dissociation and 
temperatures up to 975° to 1000°F. 
Cycles for which the baskets have 
been employed range from 45 hours 


to 180 hours at temperature, 


Baskets are Inconel throughout 


and 27” diameter x 12” deep, 
with frame and braces of 54” diam- 
eter rod, and lifting hooks and han- 
dle of 34” diameter rod. They are 
120” In- 


constructed with 2 mesh, 
conel Wire. 
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FOR SALE 


Furnaces & Plating Equipment 
Complete - Like New 
Immediate Delivery 


er ag — 465 KW, 1650 deg. F, 
wide, 18" high, 20° long ‘& 40° cooling. 

Ge ROLLER HEARTH gas fired, rad. tube. 
5’ wide, 18” high, 18’ long & 40° cooling. 

G.E. PUSHER 240 KW, 1650 deg. F, 4’ wide, 
12” high, 22° long, quench conveyor. 

4000 CFH. EXO GEN. w/each above furn. 

YOUNG BROS. GAS RECIRC. CONV. BELT, 
1000 deg. F, 6’ wide, 24" high, 45’ Ig. NEW. 

500 C.F.H. Westinghouse Endothermic Gen. 

SURF. COMB. ap egg 30” wide, 18" high, 
36” long, 1800 d F. 

SURF. COMB. GAS SOx, 4'6" wide, 12’ long, 
30” high, 1850 deg. F 

2,000 ft. Mechanical Ticsiting System No. 458 
Chain with trolley & clevice assemblies. 


PAPESCH & KOLSTAD, INC. 


10707 Capital Avenue 
Oak Park (Detroit 37), Mich. 
Phone: Lincoln 7-6400 














oo GH 





SS 3ED STEEL 


PSC fabricated tubes furnish four substantial advantages: (1) 
Light-wall construction saves furnace time and fuel. (2) Return 
bends are of same wall thickness as tubes, promoting uniform 
flow of gas. (3) Smooth dense walls minimize carbon build-up 
and burn-out. (4) Up to 100% longer life. In any alloy, size 
or type, including parabolics. Also sheet-alloy heat-treating 
retorts and covers, boxes, baskets, fixtures, tubes, etc. 


RADIANT TUBES in 
Ay Vesign « OT Be onsion 





(@i@ irmn's'500 c-t-5 of ba aces at! 
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FLEXIBLE 
POWER 
STRAIGHTENING 
PRESSES 


alee 

@ SLASH TIME i 

e@ INCREASE PARTS 
PER HOUR 


® MAKE MONEY 


Groneral Mig. Co. 


6433 FARNSWORTH 
DETROIT 11, Mich, 
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WANTED 


PRODUCTION 
SUPERVISOR 


Exceptional opportunity for permanent 
position responsible DIRECTLY TO THE 
PRESIDENT for man under 40 with good 
education and experience in mass produc- 
tion especially of medium sized forgings, 
hardening and finishing, and to set up 
and operate production control and cost 
in modern progressing plant with friendly 
atmosphere. Apply in confidence with 
full information to: 


Ernest Estwing 


ESTWING MFG. CO. 
Rockford, Hlinois 








CONVEYORIZED FURNACES! 

FOR SALE, RENT OR LEASE 

Gehnrich Slat Belt Conv. Recirc. Draws, 1000°F 

a a GF Recire. Draw, 35"w x 
4” : 

Industrial Heating GF Mesh Belt, Recirc. 
1250°F 

Bellevue Continuous Muffie Type GF for 2000°F 

a 4 Mesh Belt Brazing 2100°F with 

nerator 

GE Roller Hearth 858 KW for 1800°F, 60"w x 

18"h x 35°] 


COMPLETE HEAT TREATING PLANTS, GOOD 
GOING tar Cao IN ier PeEGTIONS 
OF E COUNTRY. ALL O 


by pol “COLLECT” focaned eae 


METAL TREATING EQUIPMENT EXCHANGE 


9825 Greeley, Detroit 11, Michigan 








WANTED 


HEAT TREATING FURNACE — Continuous 
Rotary Retort Hardening Furnace similar to 
American Gas Furnace 136 or 139. Capacity 
150 to 1000 Ibs. per hour. 


THE MELLOWES CO. 
125 E. Nash St. Milwaukee 12, Wis. 
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LETTERS 


TO THE 


Gentlemen: 


Our attention has been directed 
to an article “Subzero Treatments 
for Metals” in the December issue 
of METAL TREATING. 

We should like to reprint this 
article in INDUSTRIAL REFRIG 
ERATION, with proper credit, of 
course, and would greatly appre- 
ciate your permission to do so. Also 
we should like to borrow the four 
pictures used with the article for 
having half-tones made. 

If we may borrow these pictures 
and have your permission to use 
the article as noted above, we shall 
greatly appreciate your good help. 

EDGAR R. CURRY 
Managing Editor 


Industrial Refrigeration 
Chicago, Illinois 


Ed.—Delighted to grant permission and 
to see that our articles ave of such calibre 
and interest. 


I am employed by Douglas Air- 
craft Co., El Segundo, Calif, plant 
as a metallurgist. Your magazine, 
METAL TREATING, has been 
helping me understand a lot of 
problems connected with my job 
as well as keeping up with the 
trends in metallurgy. I would ap- 
preciate it very much if you would 
include me on your list of sub- 
scribers. 

Thank you. 

DAVID R. APODACA 
Calif. 


Ed.—This qualified subscriber has been 
added to the list and we are happy 
that METAL TREATING is so useful. 


Hawthorne, 


Don’t boast of being a brave and 
until felt 


your way through a dark room at 
9 


fearless man you have 
A.M. to investigate a strange 
noise—and have had a broom han- 
dle fall against the middle of your 
back. 
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(Continued from page 33) 
that contain carbon additions only. 
For this 
treated at 


reason some parts are 


lower heating cycles. 

Liquid carburizing baths as dis- 
tinguished from plain cyanide hard 
ening are used for the production 
of deep cases of high carbon, low 
nitrogen content. In composition, 
these baths differ by the presence of 
alkaline earth metals (BA, CA, SR) 
which function as catalysts to in- 
crease the rate of absorption of car- 
bon. The operating range of liquid 


carburizing baths is from 1550°- 


This Genera aad for use in the Ipsen 


from stock, is 


T-400 carbo-nitriding fun alloy, utilizing the 


tion of cast and 


inherent advantages 


lightweight, flexible 
tubular outsid 
stress and preven 
joad is carried in @ 


ported by high-streng 


matically adjust to 
vide a flat, wear- 
prevents hig 
on the heart 
has many oth 


GENERAL A 
FABRICATED 


403 WES FIRS STREET - 


e member to wit 
t structural de 


resistant bearin 


aed 
wot This general design also 


er applications. 


750°F. Baths belonging to the 
accelerated type are operated at 
1550°—1650°F, and produce case 
depths of .030” economically. “Deep 
Case” baths of more complex com- 
positions can produce case depths 
up to .090” or more. 

Liquid cyaniding and carburizing 
offer several advantages: close con- 
trol of case depth; economy and 
flexibility of operation (several 
batches of parts may be heat treated 
simultaneously, each to a different 
depth) ; adaptability to mechaniza- 
tion; and simplicity of operation. 


Fred Heinzelman ©& Sons 


CASTINGS & FABRICATIONS 


CARBO-NITRIDING TRAY 


Company tray, available 


ace. It is a combina- 


i a 

of each, resulting im } 
t has a rugged, semi- 
a hstand pushing 
formation. The 
i i d is sup- 
re mesh liner an ‘ 
a th cast clips that auto 


ro- 
the hearth ange a Lae 


joads and “digging in” 


LLOYS company 
ALLOY DIVISION 
F TON 27. MASSACHU 
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MANUFACTURERS’ 


For your copy circle 
the number on the 


Readers’ Service Card 








ROLOCK CATALOG 

Rolock Incorporated of Fairfield, 
Connecticut, announces — publica- 
tion of an entirely new catalog cov- 
ering in one reference book both 
heat and corrosion-resistant fabri- 
cated alloy products of the Com.- 
pany. With more than 200 illus- 
trations and accompanying descrip- 
tions, this is the most comprehen- 
sive manual of its kind yet to be 
published in these fields. Included 
Muflles, 


Furnace Trays and Fixtures, Re- 


are sections on Furnace 
torts and Pit-Type Furnace Equip- 
ment, Salt Bath Equipment, Tanks 
and Sinks, Pickling Equipment, 
Processing Equipment and Plating 
Room Equipment. 

Of special interest are many 
unique designs and patented con- 
structions exemplifying advanced 
technique in welded fabrication of 
Inconel and other specialized al- 
loys. Illustrations also include a 
number of massive and complex 
furnace 


linings, retorts and tanks repre- 


fabrications in muffles, 
senting advances in design engi- 
neering and performance. 
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HIGH VACUUM FURNACES 

New 8-page catalog describes and 
illustrates High Vacuum Equip- 
ment Corporation’s vacuum fur- 
naces for melting, heat treating, 
sintering, annealing, brazing, de- 
gassing, and purification of metals 
and alloys. It points out that such 
properties as ductility, fatigue resis- 
tance, resilience, temperature resis- 
tance, performance life, abrasion re- 
sistance, and corrosion resistance 
can be increased through vacuum 
melting and vacuum treating. 
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HEAT EXCHANGERS 

New catalog is now available 
from Carl Buck & Associates ol 
Essex Fells, N. J. giving complete 
data on Camac Heat Exchangers 
for all plating, pickling and anodiz- 
ing solutions. 

Catalog lists all solutions used 
and proper materials of construc- 
tion to give satisfactory perform- 
ance. Included are formulae for 
determining size of unit needed for 
any heating or cooling load. Sim- 
plified heat loss and steam tem- 
perature tables as well as dimen- 
sioned sketches facilitate selection 
of proper unit for controlling tem- 
perature in any metal finishing 
process bath. 
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HEAT TREATING LIGHT 
METALS 

A new technical bulletin describ- 
ing furnaces for the heating and 
heat treatment of aluminum and 
other light metal alloys from the 
ingot to the finished product has 
just been issued by Surface Com- 
bustion Corporation, 

It covers all types of furnaces, 
both batch and continuous, includ- 
ing soaking pits, coil annealers, 
continuous roller hearth 
furnaces, batch type units for heat 


pre CESS 


treating, and melting, as well as 
investment casting. 
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WASTE TREATMENT 
OF CYANIDES 

treating highly 
toxic cyanides and chromium com- 
pounds in industrial wastes are 
described in a booklet recently is- 
sued by Fischer & Porter Company, 
Hatboro, Pa. 

By means of flow diagrams the 


Processes for 


16-page booklet illustrates most 
common methods of treating cva- 
nide and hexavalent chromium 
wastes and the applications of in- 
strumentation for controlling the 
processes. Instruments used are il- 
lustrated and described. 

The three basic systems for alka- 
line chlorination of cyanides and 
sulfonation of chromic acids — 
batch, continuous, and integrated 
-are described in detail. 
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TITANIUM DATA SHEET 

A new 12-page booklet has been 
recently published by Rem-Cru 
Titanium, Inc. entitled Rem-Cru 
Titanium Data Sheet. 

The illustrated booklet deals 
with Rem-Cru C-130 AM, an alpha- 
beta type titanium-base alloy and 
discusses its design, applications, 
physical properties, heat treatabil- 
ity, hardenability and machinabil- 
ity. 
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VACUUM MELTED METALS 

A new technical bulletin on 
vacuum melted metals and alloys 
which includes both general in- 
formation and technical data was 
issued recently by Carboloy Depart- 
ment of General Electric Company, 
Detroit. 

The 23-page publication covers 
the effects of vacuum melting on 
properties of various metallic ma- 
terials, benefits of the process to the 
user of such metals and fabricating 
and machining recommendations. 
It also includes detailed enginecr- 
ing data on two new vacuum 
melted high temperature alloys, 
M-252 and J-1570, now in com- 
mercial production. 
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METAL TREATING 








EQUIPMENT and MATERIALS 
DIRECTORY 


AGITATORS 


4. P. DEVINE MANUFACTURING CO. 
49th Street and A. V. R. R. 
Pittsburgh 1, Pennsylvania 


7s 2 @ 
HEAT TREATING FIXTURES 


E. J, CODD COMPANY 
700 S$. Caroline Street 
Baltimore 31, Maryland 


GENERAL ALLOYS COMPANY 
367-405 West First Street 
Boston 27, Massachusetts 


INTERNATIONAL NICKEL CO., INC. 


67 Wall Street 
New York 5, New York 


MISCO FABRICATORS, INC. 
1999 Guoin Street 

Detroit 7, Michigan 

THE PRESSED STEEL COMPANY 
Wilkes-Barre, P. yl 
ROLLED ALLOYS, INC. 
4815 Bellevue Avenue 
Detroit 7, Michigan 
ROLOCK INC. 

1232 Kings Highway 
Fairfield, Connecticut 
STANWOOD CORP. 

4825 W. Cortlend St. 
Chicago 39, ill. 

WIRETEX MFG. CO., INC. 
16 Mason Street 
Bridgeport 5, Conn. 


2: 2 Ff 
CLEANING EQUIPMENT 


PANGBORN CORPORATION 
Hagerstown, Maryland 


x * * 


FABRICATION 
(Heat & Corrosion Resistant) 


WIRETEX MFG. CO., INC. 
16 Mason Street 
Bridgeport 5, Conn. 


x * * 
FURNACES 


AMERICAN GAS FURNACE CO. 
808 Lafayette Street 

Elizabeth, New Jersey 

DOW FURNACE COMPANY 
12045 Woodbine Ave. 

Detroit 28, Michigan 

HEV! DUTY ELECTRIC COMPANY 
Milwaukee 1, Wisconsin 





JANUARY-FEBRUARY 1956 


INDUSTRIAL HEATING EQUIPMENT CO. 
3570 Fremont Place 
Detroit 7, Michigan 


LINDBERG ENGINEERING CO. 
2466 W. Hubbard Street 
Chicago 12, Illinois 


PERENY EQUIPMENT CO. 
893 Chambers Road 
Columbus 12, Ohio 


SARGEANT & WILBUR, INC. 
185 Weeden Street 
Pawtucket, Rhode Island 


. & & 
FURNACES (Salt Bath) 


AJAX ELECTRIC CO. 
940 Frankford Avenue 
Philadelphia 23, Pa. 


THE A. F. HOLDEN CO. 
14341 Schaefer Highway 
Detroit 27, Mich. 


x * * 
GASES 


ALLIED CHEMICAL AND DIE CORP. 
NITROGEN DIVISION 


40 Rector Street 
New York 6, New York 


ARMOUR AND COMPANY 
AMMONIA DIVISION 


1355 W. 3ist Street 
Chicago, Illinois 


x * * 
GAS GENERATORS 


LINDBERG ENGINEERING CO. 
2466 W. Hubbard Street 
Chicago 12, Illinois 


SARGEANT & WILBUR, INC. 
185 Weeden Street 
Pawtucket, Rhede Island 


= we 
HEATING ELEMENTS 
(Non-Metallic ) 


NORTON COMPANY 
Worcester 6, Massachusetts 


x * * 
NITRIDING 


UNITED STATES STEEL CORP. 
OIL WELL SUPPLY DIVISION 
Oil City, Pennsylvania 


x * * 
IMPREGNATION 
EQUIPMENT 


3. P. DEVINE MANUFACTURING CO. 
49th Street and A. V. R. R. 
Pittsburgh 1, Pennsylvanie 


METAL FINISHING 


ARTHUR TICKLE ENGINEERING WORKS, INC 
23 Delevan Street 
Brooklyn, N. Y. 


x * * 
QUENCHING OILS 


E. F. HOUGHTON & CO. 

303 W. “Se Avenve 

Philadelphia Pennsylvania 

— Peay COMPANY 
i venue 

Detroit 4, Michigan 

SHELL O1L COMPANY 

50 West 50th Sr. 

New York 20, N. Y. 

pa ow COMPANY 

Philedelehie 3, Pa. 


x * * 
REFRACTORIES 


NORTON COMPANY 
Worcester 6, Mass. 


x * * 
SALTS 


AMERICAN CYANAMID COMPANY 
METAL SS, SECTION 


30 Rock 

New York 20, New York 
THE A. HOLDEN CO. 
Taber cheer Highway 
Detroit 27, Mich. 


E. F. HOUGHTON & CO. 
303 W. Lehigh Avenve 
Philadelphia 33, Pennsylvania 


PARK CHEMICAL COMPANY 
=x & ®R 
STRAIGHTENING 
EQUIPMENT 
GENERAL MANUFACTURING COMPANY 
6437 Farnsworth 
Detroit 11, Michigan 
= 2&2 @ 
TEMPERATURE CONTROLS 


METAL & THERMIT CORP. 
100 East 42nd Street 
New York 17, New York 


CLARK INSTRUMENT, INC. 
10203 Ford Road 
Dearborn, 


x * * 
TOOL STEELS 


BETHLEHEM STEEL COMPANY 
Bethlehem, Pennsylvania 


CRUCIBLE STEEL COMPANY OF AMERICA 
Pittsburgh, Pa. 
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No. 335 
Furnace Muffle 15’ long. Stanwood Furnace Parts assure maximum service. 








y/ STANWOOD HEAT 

TREATING EQUIPMENT 

is designed for your 
Speeifie Needs! | xs 


Hinged end furnace car. 


Whether you make bolts or | posite end tipped up fer vn. 
loading. Heat resistant alloys 


battleships you can depend oo” throughout. Minimum dead 
experienced Stanwood engineers weight. 





to design heat treating equip- 


ment to safely, efficiently and 
economically handle parts thru 

heating, quenching, pickling and 

related processes. 

IF your present equipment is 

costly, cumbersome or inefficient 

why not cal! in a Stanwood Sales ~— 


E gi ce y Inclined Bottom, self. dumping 











acrorrs Sasncrs CARBURITING Fiatuacs 
= Sores 


— =———— 
> 7 





| 4825 W. CORTLAND st. < CHICAGO 39, aceiees | 
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Tempilstiks 


quick, simple, 
accurate way to tell LF It's this simple: 


temperatures mark the workpiece 
with the proper 


Tempilstik®. When 
the mark melts, the 
specified temperature 
has been reached. 





“to control 
working 
temperatures 


readings 


FREE —Tempil® “Basic Guide 
to Ferrous Metallurgy" 
— 16%,” by 21” plastic-laminated wall 


chart in color. Send for sample pellets, 
stating temperature of interest to you. 


Metal & Thermit COrp. 100 e. czna street, now York 17, ¥.¥. 
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INDEX TO ADVERTISERS 
AND THEIR 
ADVERTISING AGENCIES 


Advertiser Page 
Ajax Electric Company 15 
Agency—The Harry P. Bridge Company 


Allied Chemical and Die Corp. 
(Nitrogen Division) 
Agency—G. M. Basford Company 

American Cyanamid Company (Metal 
Chemicals Section) Outside Back Cover 
Agency—Hazard Advertising Company, Inc. 


American Gas Furnace Company 33 
Agency—Advent Associates, Inc. 


Armour & Company (Ammonia Division). 31 
Agency—Foote, Cone & Belding 


Bethlehem Steel Company 13 
Agency—Jones & Brakely, Inc. 


Clark Instrument, Inc. 32 
Agency—Whipple & Black Advertising Company 


Codd, E. J., Company 33 
Crucible Steel Company of 


America Inside Back Cover 
Agency—G. M. Basford Company 


Devine Mfg. Co., J. P. 24 
Agency—William Cohen, Advertising 


Dow Furnace Company 34 
Agency—F. B. Hubert Advertising Counselors 


General Alloys Company 37 
Agency—Robert Hartwell Gabine 


General Manufacturing Company 36 
Agency—F. B. Hubert Advertising Counselors 


Hevi Duty Electric Company 35 
Agency—Camm, Costigan, Inc. 


Holden vu. 
The A. F. Inside Front Cover 


Houghton & Co., E. 23 
Agency—Beaumont, Bets & Sperling, Inc. 


Industrial Heating Equipment Company 12 


International Nickel Company 25 
Agency—Marschalk & Pratt 


Lindberg Engineering Company 16-17 
Agency—Saunders, Shrout & Associates, Inc. 


Metal & Thermit Corporation 40 
Agency—RAF Advertising, Inc. 


Metal Treating Institute 20-21 


Misco Fabricators, Inc. 28 
Agency—L. Charles Lussier, Inc. 


Norton Company 27 
Agency—James Thomas Chirurg Co. 


Pangborn Corporation 
Agency—Vansant, Dugdale & Co. 


Park Chemical Company 
Agency—Marvin Hahn, Inc. 


Pereny Equipment Company 
Agency—Wheeler, Kight & Gainey, inc. 


Pressed Steel Company, The 
Agency—Wilbur A. Myers 


Rolled Alloys, Inc. 
Agency—L. Charles Lussier, Inc. 


Rolock, Inc. 
Agency—Robotham & Peck, Inc. 


Sargeant & Wilbur, Inc. 
Agency—George T. Metcalf Co. 


Stanwood Corporation 
Agency—Tri-State Advertising Co. 


Sun Oil Company 
Agency—Ruthrauff & Ryan, Inc. 


Arthur Tickle Engineering Works ... 
Agency—Ritter, Sanford & Price, Inc. 


United States Steel Corp. 


(Oil Well Supply Division) .. 
Agency—Batten, Barton, Durstine & Osborn 


Wiretex Manufacturing Company, Inc. 32 
Agency—Bass & Company, Inc. 
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one must set the example 
... and with high speed steel 


it’s REX 


It’s a real satisfaction when you set the example by 
what you make . . . when it becomes a standard for com- 
parison. That’s why Crucible is proud to have kept REX 
high speed steel tops in its class for so many years. 


But don’t take our word for REX’s superiority. 
Try it on your own work. Compare its structure, finish, 
hardenability, carbide distribution and general uni- 
formity. You'll see for yourself why it’s the standard 
wherever high speed steels are used. 


Remember, REX is made only by Crucible. So call 
for REX at your nearby Crucible warehouse, or for 
quick mill delivery — Crucible Steel Company of 
America, Henry W. Oliver Building, Pittsburgh 22, Pa. 





CR U C { 4 LE} first name in special purpose steels 


Crucible Steel Company of America 
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Madison Wire Company 


anneals stainless steel wire 
WITH AEROHEAT 1200 


Heat Treating Compound 


Here’s what was needed: a heat- 
treating bath that would give 
trouble-free operation with low 
drag-out at the Madison Wire 
Company in Buffalo, N. Y. AERo- 
HEAT 1200 was the answer. 
Madison’s high-quality stain- 


ele 3, Dead, 


m a. % 


| 


Heat treating with low drag-out.. | 


| 
Hil 


less steel wire is put through four 
draws, then annealed in AEROHEAT 
1200 for 20 minutes at 1450° F. 
No carburizing or decarburiz- 
ing of the wire occurs because 
AEROHEAT 1200 contains a built- 
in rectifier assuring neutrality of 





Cyanamid’s heat treating Pp 


AEROCARE® Carburizing Compound 
AEROCASE® Case Hardening Compounds 
AEROHEAT® Heat Treating Compounds 


the heat-treating bath. 

Low-cost, high-control anneal- 
ing with ArronEeat 1200 Heat 
Treating Compound may be job- 
right for your operation, too. For 
information or service, mail the 
attached coupon. 


MT-2 


© AMERICAN Ganamid COMPANY 


30 Rockefeller Plazo, New York 20, N. Y. 
(1 Send data sheet on AERonEAT 1200 


(1 Have technical representative call 


Other products for metal processing include: 


AEROMET* Metallurgical Additive 


Metallic Stearates 
Surface Active Agents 


Position 





Name 








Acids and other Heavy Chemicals 
*Trade-mark 








In Canada: North American Cyanamid Limited, Toronto and Montreal 
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